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Sucecssfnl Teak 'Regeneration in Burma. 

Planted in 1920, G' x 6'. Photo, taken 28th Jnno 1921, irnmeclinteiy' after weeding. 










INTRODTJGTIOH. 


In tie 'Second year of its existence in tiis form the report has 
inci'eased in iulk but its fanlt® have at the same time become anoi’e 
apparent. It is obvious that in futm*o isaiies the mass of informa- 
tion collected must bo aiTanged according to some system and that 
parallel investigations in different provinces should be correlated. 

It is hoped to find time for the discussion of this question at Ibo 
Silvicultxu*al and, Utilisation Conferences .which are being held in 
tbe present year and that an arrangement will be come to as to the 
form to bo adopted bj’ Provinces in compiling their reports. As 
examples of possible arrangements attention is drawn in this issm; 
to tbe silviculture reports of tbe United Provinces and Burma. 

It is also recognised that in futxrro an index udll become a neces- 
sity and if possible it will be arranged for in the next report. 

It will be noted that owing to the change in the forest year the 
report covers a period of only nine months, namely, July 3920 — 
Ma'rch 1921. . 

' It is regretted that in some chapters certain provinces have had 
to be omitted altogether as iboir reports were either not received 
at all or, as in tho case of Coorg, wwo jvueived loo lato for 
insertion. 




Progress of Forest Research in India 

1920-21 


CHA.PTBR I. 

GBKBBAIi. 

Tlie development of forest researcli and its organisation in India 
lias progressed considerably in tbe period under review. 

The preliminaries to the enlargement of the Eesearch Institute 
at Dehra Dun are now woll in hand. The land has been acquired 
for the purpose and it is hoped that building operations will bo 
commenced in a few months. 

The first buildings to be undertaken are the workshops for the 
Economic Branch which will include a sawmill and wood workshop, 
a timber testing workshop, seasoning kilns and a pulp and paper 
plant with the necessary oifices and store godown. Most of the 
machineiy required is already in India. 

The following inf oiunation is communicated by Burma : — 

“ The pi'oject for the building of a Eorest Research Institute at 
Maymyo is unfortunately not much further advanced now than it 
was a year ago. Drastic curtailment of the Public Works Dejiart- 
ment Budget for 1921-22 meant that the pi'ojeot had to he out 
out altogether and it still remains to he seen whether anything will 
be done before the latter part of 1922, 

Lack, of suitable buildings, bad as it is, does not mean tbat 
nothing has been done. 3VCr. H. R. Blanford, O.B.E., returned 
from leave at llie eud of December 1920, aud was gazetted as 
ju'ovincial Silviculturist. Mi*. Blanford’s report speaks volumes 
for his grasp of and enthusiflts^m jfor his 'subject. 

Ji'|s very much to he that the year has closed without 

a]fipe(Sal tffficer being appoiu.C«tI to study tbe bee-liole borer. This * 
post* is far’nud qway tlie most'serioiis one that has'hitherlo come to 
nfitiee' either in India or Burma. >** t 

t < < • v ji. * f 

^lans fqr the experimental workshop and labointgry at Rangoon 
are-r ‘"gradually . I^eiug evolved. The drj’’ kilns are under 
f construction.’' ' ’ ‘ 
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CHAPTER II. 

/SiLVICtTLTUKE AND WoBKING PdANS. 

Central Institute. 

During tlie year no new sample plots Lave been laid out by tbo 
Central Institute but 34 plots Lave been remeasured and 17 experi- 
mental plots visited. There was a large amount of remeasurement 
due but as the greater part of this was taken over by the Dnited 
Provinces Silviculturist it left the Central Silviculturist free to visit 
various provinces and assist in the formulation of their future 
research policies. 

The Silviculturist spent 102 days on tour, visiting Kurseong, 
Darjeeling, and the Sundarbans in Bengal; Haldwani and Debra 
Dun Porests in the Dnitcd Provinces; and various parts of Burma. 
The principal work has been the discussion of the future research 
policies for these provinces with explanations of the Debra' system 
of recording results and compiling statistics, which it is difficult if 
not impossible to explain by correspondence. This has been the 
most important and it is hoped the most productive work during the 
year. 

In accordance with the deconti’alisation policy 11 9 sample plots 
have been handed over to provincial silviculttirists, with complete 
copies of re.sults to date — the originals being retained at the Central 
Institute. These comprise 40 plots to Bengal, 13 to Ifadras and 6G 
to the Dniled Provinces. Purther plots will be banded over early 
in tbe coming year. 

The following actual experiments may be mentioned and reference 
is invited to last year’s report in connection wilb several of 
them: — 

(а) The Thano clear felling of sal has been badly damaged by 

frost. It is now evident, however, that a largo number 
of Ibe plants have not been ‘'dlled bxit it is too early to ex- 
press any opinion as to Ibe success or otberwise of the 
method. 

(б) Tbe experiment in storing sal .seed was hampered by tbe 

fact that the rains were exceptionally unfavourable. 
Dp to date there arc {rood grounds for believing tba.t 
this problem may he solved, and in any case expelfments 
on a much larger Ecal« will bo undertaken 'in the coming 
vear. , < ' ^ 

(cl Pegardint* the Zaberkbet experiments, again tbe almost 
entire failure of winte/ rains has made conditions more 
chan usually nn favourable. ’Thc^^ntor Dalhert/fa Sissoo 
sowings, tbe bamboo seedlings, und the sowings of Hutea 
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Phoh>,-Uccb. Dept., Thomnson CoUegc, Roorkce. Photo, by L, Tcagus, 

Kimba {^Morus lavigata) one year in the Nursery and 14 months planted out in the Tanngya after root and shoot pruning. 
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frondosa liave failed entirely — tlie last owing to damage 
by porcupines. These osperimeiits will not be repeated. 
The chir sowings, unweedcd and untended, are at 
present very promising and will be extended during the 
coming year. As few nursery plants were ready the 
winter I’oot and shoot cuttings of Sissoo were almost 
entirely compos'ed o£ plants dug from the Song river 
bod and were therefore not favourable for experimeut. 
They were out of the ground many hours and had to be 
transported many miles, tbey were not ideal in size, 
were badly grazed Jind were h'aiisplanted to an entirely 
diffei’ent type of soil and lastly tbe winter rain failed 
almost completely. Despite this a large number are 
throwing out shoots and more will do so. Of 260 odd 
plants obtained from a local nufs'ery almost every plant 
has Rent up a abeot. Tbe espeviment will be eentinned 
this year with nursery plants, which are now available, 
and though definite conclu'»ions cannot yet be drawn 
there is every reason to believe that this method is an 
easy way of solving the rcgeJiaration of the blanks 
wi^out any attention during the rains. 

(d) The Camphor experiments have jdelded complete enough 
results to render a' tentative publication possible in tbe 
near future. 

(а) A taungya oxpeiinient of 10 acres’ in Thano bas been com- 

menced, 

Tbe pliotograpbio branch now contains 3,T36 photographs and 
3,668 negatives. No .additions have been made to the lantern slides 
and colour transparencies. 

A Note on Afforestation of Ravine Lands in the Etawnh District, 
Dnitcd Provinces, by Mr. E. A. Smytbies appeared as a Eorest 
Record. 

, Owing to press difficulties no other publications have appeared 
during^ tie year but tbe following have issued since the close of 
the year: — , 

(1) Note on the weights of seeds, 

(Z) Note on the rate of growth of Bengal Sal. 

(3) A code for the collection and tabulation of statistical 

data. ^ ' 

(4) An article on Sal taper curves, in collaboration with Ulr. 

' i B. A. SmythioB. (Judian ForesUit, April 1921). 

(5) Notes on Artificial Regeneration in Bengal, by IMToSsrs. E; 

0,‘»Shebbeare, A. K.'Glasson, L.ElS<, Teague and P, T. 

- , Russell. ' ,> ■ . , ' 

(б) 'Note on the Miscellaneous Forests of the Kumabfi Bhabar, 

' by Mr. E.. A. Smythies," ^ 
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5:lie arrears mentioned in last year’s report have been cleared ofE 
BO far as the actual routine work is concerned, but during the 
whole year the branch has sufSered considerably from shortage in 
the assistants’ staff and office. The ledger files are becoming a mass 
of undigested knowledge very sadly in need of arrangement. 

What is much mom serious is that the shortage of staff has 
caused great neglect of the programme. It is true that expeiumeiital 
silviculture cannot be done as well from the Central Institute as 
in the Provinces themselves and the need for decentralisation is 
admitted, but there will always be certain experiments to be con- 
ducted at Dehra if the branch is to remain a living entity, and more- 
over decentralisation, though agi’eed to, is not by any means com- 
plete. Except in four provinces the progress of silvicultural know- 
ledge for all India depends largely on the Central Institute. 

United Provinces. 

The work carried out in the Silviculture Division has followed 
as closely as possible the printed programme of research for the 
Working Plans and Silvicultural Pesearch Circle. The shortage of 
staff in the province has however resulted in the Silviculturist’s 
having to hold charge of the ITaldwani Division in addition to his 
own duties from the commencement of the working season, so that it 
was impossible to deal with problems which could not be studied 
near Haldwani — in fact, except for the measurement of a few sample 
plots near Dehra Dun, and the work done on two flying visits to the 
Eumaun Dills, nothing could he done elsewhere. 

The several heads of the research programme mentioned arc fol- 
lowed as far as convenient in the following report : — 

I, Sat >; — Natural Regeneration . — A series of large scale ex- 
periments from which it is hoped to get important results, has been 
initiated in Haldwani Division, in Lakhmnnmandi, Compartment 
4. This is a good qiiality Bhahar sal forest which has been placed 
in Periodic Block 1 of the Conversion Working Circle, and whicli 
already contains abundant small regeneration believed to date Jiiostly 
from tbe 1913 seed year; this regeneration has been dyinc.hnrk an- 
nually in the usual fashion, after attaining a height of 1~2 feet. 
Pour plots each of 25 acres wove laid out; iri the first, a clear .';telling 
of sal was made, and the small admixture of miscellaneous species 
left to form a light soil cover the area Wjj^natui.*nllr suhierted to 
a maximum of tramplinc, etc., durinar rt^yrgiop 'and extraction, 
and it was burnt over on 13lh aAd*^i5i1i 1023, to remove 

the smaller debris. The second plot was’ ffile^«pvcr fo rem^e all 
the lower canopy, loavinjr onlv a hfirh and^J^jCn cover of matrav sal 
trees: tins also was burnt over as soon as con'’?eTg,ion was completed, 
on 26th Match 1921. In the fov^h plot nothing was -dope except 
to burn if over on 26thvMarch. The third plot was made as n’control 
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and noiliing "Wfas done. A fiflli plot of tlie same size lias Tseen 
(leiuaTcated, and will l)o dealt with iindei’ Mr. Hole’s strip system, 
marjnngs being made in Angus!, 1921, under the Forest Botanist’s 
personal directions. Small observation plots 16 feet square have 
been laid out in each area for the record of the history of individual 
seedlings, each of the latter being mapped, measured and described. 

It is to bo emphasised that this research is directed towards a study 
of the conditions of development of a seedling crop already on the 
groiiud, and not a study of requirements for getting such a crop. 

It may also be noted that, in the Conversion Working Circle of the 
TEaldwani Division, the real problem is thi.s one of getting up a new 
crop from existing seedlings, as these are abundant almost every- 
where. 

Two similar experiments in clear felling and shelterwood felling 
were also carried out in Dehra Dun Division, at Lnehiwala, in 
quality II . sal forest, and above the Hathiwala lino at Timli, in a 
quality XV crop. ' The object is to sec tbo development of tbe new 
crop obtained from .seedling and suppressed advance growth under 
these condition'! of felling with burning of tbc slash. Each area 
is ten acres in extent.' Control plots, in which the growth of 
seedlings of Icnown age under lho.se conditions can he examined, 
have also been laid ont by Mr. Mole. The shoots in the area at • 
Lachiwala arc already (tluly) 7 feet high. In tins area the actual 
seasons of growth are also being obseiwed. 

The data ohtained to date from the small sal regeneration plots 
laid out all over the province after the 1918 seed rear have been col- 
lated, but notliing conclusive can bo deduced fium them beyond 
the foot that dui-ing the 7 years which have elapsed, the seedling 
plants have all failed to commence vigorous height growth ; some 
of these plots have been already abandoned, and for the remainder, 
proposals bave been m.ade and in part eaiTied out by tbe Divisional 
Forest Officers concerned, for titying tbc effect of burning and remov- 
ing overhead cover. 

Tbe results of pa.st felling-s under existing working plans bave 
been studied, and memoranda recorded wlierovor possible. 

It .was found impossible tbis year to make any special studies of 
tbe oval regeneration of iSnin (Terminalia iomenfoao) with sol. 

In'Morai Blocjc of JTaldwani Division, in an area thrown out of 
the Working Plan' on'^^ount of heavy damage from the drought of 
1907,. •experiments progress aiming at replacing the dense 

grow.ih of Buini and other worthless 

speineshy Termini^;io t^mentosn, ^snl, or oth6i’ tree.s. of economic 
value; various metImj^’'of dealing witli the understorey 'of weeds, 
which has occupi^l^lie gaps caused by the death of the' standards 
‘ and no'y[rrp3t*evGnts%^generation,’!!jnvo been, tried and mound sowing's 
are bamg done. . 
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Statistical . — ^Tlie tulle of tlie records of sample plots of tKe 
iPorest [Ricsearcli Institute tave been taken over during the year, and 
the remainder are to follow. The maintenance of these plots will 
henceforth remain in the hands of the Silviculture Division, though 
the Imperial Silviculturist will probably remeasure the plots near 
Dehra Dun. The following [Forest Desearch Institute sample plots 
have been remeasured during the year : — 


Snl 

Sain 


Species. 



The number of sample trees felled for analysis has been con- 
siderably inci'eascd as the numbers taken at past measurements are 
altogether inadequate; a change has also been made in accordance 
with the recommendations of the Board of Forestry, fro'm the 
volume curve method to the form factor curve method for calculating 
the volumes of the crops. The back checking of sample tree 
measurements has demonstrated only too clearly the reason for the 
anomalous results obtained in the past. 

In addition to those plots eight new ones have heen laid out dur- 
ing the year in BCaldwani Division to fill in the gaps left in the series 
of diameter and quality classes, and to include the varying con- 
ditions of Hills', Bhahar, and Tarai. The plots have in all cases 
heen made as large as possible. 

This brings the total of sal plots measured during the year to 

17 . 

The data for all the plots have been worked up in the standard 
form. It proved impossible to lay out Terminalia tomentosa plots 
as intended. 

Besides the figures required for the compilation of yield tables,, 
the measurements of these plots have also been used for preparing 
. tables showing taper curves, spacing of trees in well-thinned plots, 
thickness of hark, e?c. > 

Endeavours were made to obtain ring coimtings for sal wherever 
possible, and tbe results tend to indicate aibai at least a fair ap- 
proximation of tbe age of a plot c(»nl^, obtained by this method. 

Artificial Regeneration . — Sal sowings in irrigated lines, and on 
unirrigated mounds formed part of the experiments tried in the 
Dolpokhra Plantation in Haldwani Division. The plants in the 
lines all died back during tbe cold weather, and except in the onore 
favourable parts have failed altogether; this, as well as the complete 
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failure of the mound so-wings, is primarily to be ascribed to "the 
drought* The small plot of sal and Haldu ( Adina cordifolia ) in 
the Ohorgallia garden continues its good development and in the 
cold -weather 3920-21 the tallest ‘■Icm measured 22 feet, being then *6 
seasons old. Broadcast ao-^vings under Dalbergia Sissoo are being 
tried this year at Dolpokhra. 

No conclusive results have been obtained -with Sain during the 
past year and, owing to the poor quality and quantity of seed 
available, but little -will bo done in the coming year. 

The artificial reproduction of sal both by sowing and planting 
of root and shoot cuttings was continued iji Gorakhpur. It has now 
been established that the planting of root and shoot cifttings is use- 
less; the iilants live if carefully tended but show no inclination to 
grow even after B years. Strip sowings both in the open and under 
cover are being investigated. 

The ordinaiy atlempts witb artificial regeneration of sal by 
sowing in patches, witboui adequate tending in the rainy season, 
are utterly useless and should be given up altogether. 

II. SriscEJyT.ANrous Si'Kcins. — ^Thc large scale work on the re- 
generation and general 'improvement of the miscellaneous forests of 
tho'Bhahar could not be initialed owing to pressure of other work, 
but arrangements were mode for the coming year, the first step 
necessary being the closure to grazing of the selected area in 
Kalaga' block of TTaldwani Division. Sites have been selected for 
the experiment of divtuting small streams to obtain regeneration of 
Khair {Acacia Catcchv') and Dalbergia Sissoo, which will he tried 
out as soon as the closure can be effected. 

Ai the insiauce of the local Silviculturist, the Special 'Borest 
Officer, Tarai and Bhabar, enclosed a portion of the dry bed of the 
jSTandhaur River, near Chorgallia, to see the effect of protection 
from the intense grazing and trampling there prevalent, on the seed- 
ling crop of Haldu, Sissoo and Elinir which already existed on the 
ground ; the TTaldu in particular is unusually abundant, but every 
year the new shoots are browsed down and a fresh start has to he 
made. A series of observation plots 36 feet square were selected 
and mapped for collection of precise records ; these will be inspected 
as often as feasible until the new crop becomes established. 

A commencement was made .with' sample plot work by laying 
out in Haldwani Division 8 plols . in Sissoo crops. A fair range of 
diameter classes having been 'obtained Ibe data arc being worked 
pp in the same way_as for the sal! , 

.III. ArPOKESTATTOX. — iSj-v^ousiderable amount of work on the 
Bhabar species has been done'ln the neighbourhood of Haldwani by 
tile local territorial olB,qpr.« under the advice and co-operaJ,ion of the 
Sil-viculturist. Thus sowings, etc., were made in Ddlpokhra, an 
abandoned .-village site, probably cleared originally in Bhaba* sal 
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forest, and in 5 acres of miscellaneons forests in Kalaga, both in 
Haldwani Division; in Talli Haldwani Plantation in the Tarai and 
Bhahar Estate, and a start was made in a typical Tarai area near 
Lalkua, also in the Tarai and Bhabar Estate. Some work was also 
done in Boxar and Phulai of Kalagarh Division. Small scale ex- 
periments have also been made in the DCaldwani Experimental 
Garden belonging to the Silviculture Division. 

Sissoo shoot and root cuttings have already proved a simple and 
effective method and further areas were afforested in this way 
where irrigation was possible; shortage of water has held back 
development a good deal in many parts, but appearances indicate 
that this may only be a temporary check; water must, however, be 
freely supplied during the first season if satisfactory results are to 
be obtained. In Dolpokhra the shoots of almost every plant were 
Idlled back by frost in the cold weather, and there was a great deal 
of grazing, but the Jiew shoots are mostly vigorous despite a mini- 
mum of irrigation. 

Of the numerous other species tried by the same method, it was 
found that Siris {Alhizzia firocera) and Mulberry were successful 
and Lessora {Cordia Myxd) to a less extent, whilst all the rest were 
a failure. 

Mound sowings of the following species' were tried : — 

Haldu {Adina cordifolia), Dhauri (Lagerstroemia parvtflora), 
Bakli (Anoffcisstis latifoHa), Semal (Bomhax malabari- 
cum), iSain (Termwalia fomentosa)^ Babul, Elinir 
{Acacia Catecliv), DaJhevgia Sissoo, Gmclina and 
• Bhaurang (JELymcnodActyon). 

Yery poor genuination was obtained with Haldu and Bakli, 
but on the whole, during the rains and early cold weather appear- 
ances wore promising; the early cessation of the monsoon, 
followed by severe drought later on, has resulted in the death 
of a very large pi’oporiion of the young plants, only the Ehair 
and babul having withstood it at all, except under exceptionally 
favourable circumstances, and oven these species shew extremely 
poor development. Tliis is disappointing, but can only be expect- 
ed in drought years. 

In the experimental garden, the Bakli regeneration both 
natural and from mound sowings made in 1919 is still apparent, 
but no start on rigorous height*^ growth ^is yet to'he''recorded. 
Eurther experiments , with hamhooS* are required hut lack of seed 
has preventjed their' heing* done. . ^ 

It hecomeS ever' 'more apparen't "that for this class of work 
weeding, is essential, at least during the first rains. Dolpokhra, 
whicli is the largest arfea dealt with, has heen particularly un- 
fortunate, having heen submitted to, every possible form of damage 
except fire. ’ 
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The experimental sowings made in Lalwala of Saharanpnr 
Division in 1920 were inspected by the Silvicnltnrist in August 
1920. Here three methods of 'iultivation are being tried, i.e., 
complete ploughing, strip ploughing, and mounds. As regards the 
species best suited to aflorestation work in the Bhabar the results 
are completely in accordance with those detailed above for Dol- 
phokm — ^Ehair and babul being the easiest to get established, Kanju 
[Holoyielea integrifoUa) and Bernal {J3omhax 'inalahcvricuvi) fairly 
satisfactory, and aU remaining siiecies difficult. Of the three 
methods, the strip ploughing was most successful. 

Several Divisional h’orest Officers as well as the Dorest Botanist 
have assisted witli supplies "of seed. 

The question of Lantana ei-adioaiion has been a good deal 
discussed; there is little question now but that the replacement 
of Dantana b 3 ’’ Bissoo can be oilected without difficulty wherever 
water is aA'ailable for iirigatiou, but over much of the area water 
is probably better employed on agricultural crops. 

The Benaik plantation of Naini Tal Division was inspected 
dtiring the year and proposals made to the Divisional Forest 
Officer as to improvements in methods of afforestation with Kail 
{Pinus eascelsd) ; no results have been recorded to date. 

Kesearch in ravine reclamation work was chiefly confined to 
the, investigation of the causes responsible for the continued failure 
to get babul to grow in the Kalpi plantation. A pan caused by the 
flocculation of sodium carbonate and containing a higher percent- 
age of this salt than babul will stand was discovered. The past 
failures are .therefore easily explained. As a result of this dis- 
covery the proposal to extend afforestation in this neighbourhood 
has therefore been abandoned. 

Experiments continued with many exotic trees in the Etawah 
ravines. Terminalia Atjuna germinated well but was killed by 
drought, Hardwichia hiriata promised well and its cultivation is 
being extended. 

The question of soil cultivation has now been solved and re- 
duced to a routine operation but finality as regards the best species 
of tree has not yet been obtained. 

An investigation into the question of the inherited characteris- 
tics of babul seed is in hand. , 

The afforesta^pn of the ahandas of South Kheri and Pilibhit 
and the phaniascoi ITorth Kheri. is'heing investigated. 

IV. coNiFEus ; — Twisted Fibre in idhir.. — ^Mr. Champion 

'Jnitisjted a "further series of 'experiments ^during , 1920, ^mainly 
directed to the investigation of the effect pfj various , kinds 'of injury 
to seedlings of knowm parentage ; new sowings were also made on 
a limestone soil to confirm the conclusion previously reached that 
the" chomi ml 'composition of soil has no influence, and, to check 
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gBttotal results Mtliorlo obtained. In any case a lurtber series 
of sowings win be made in 1921 in Haliga^ Block near Banikbetj 
as ike existing areas are too inaccessible under present conditions 
of transport in Bumann. Until ib.c proposed inspection can be 
made, nothing further can bo deduced from these experiments. 

Statistics . — Six new Chir (Pinus longifolia) sample plots havo 
been laid out in Chakrata Division to Ml up the gaps of the 
Borest Bescarch Institute plots which aie particularly deficient 
in the more mature crops of the poorer quality classes. 

The Almora plantations will be very useful for sample plots 
of all' but Quality I, for ages up to 45 years and are about to 
be inspected to this end. Divisional plots arc being examined 
and wherever possible adopted or adapted to ine‘?ent requirements; 
some of them as well as of the Borest Ecsenreh Institute plots have 
not been considered worth maintaining, and in some cases two ad- 
joining plots have been amalgamated to give a single plot of 
more reasonable size. By the end of 1021, it is hoped that sufficient 
plots will have been measured up to allow of the compilation of 
a tentative yield table for this species, though data will still be 
wanting for intermediate yields. The former measurements of the 
Forest Besearch Institute plots will be back checked as for sal. 

T. MisoEt-n.\xEOi;s. — Experiments with Ailas " A ” preserva- 
tive and sodium arsenite solution in order to discover a sufficiently 
cheap solution for killing climbers and undesirable shi’ubs like 
Mdllotus and Clerodendron havo been carried out in many divisions 
and also by the Silvic^iltuidst. Horlh Kheri reports that a 60 
per cent, solution of Atlas gives as good results as ihe pure solu- 
tion and that painting a girdle is more effective than ^ a clean-out 
surface. It is certain that Atlas solution will kill a large propor- 
tion of climbers treated but it is too expensive for cffixilojunont on 
a large scale. The results with sodium arsenite have not yet 
been worked out. 

A stump-pulling machine has been purchased for experimental 
purposes in the treatment of areas under : egeneration infested with 
MaUotus. 

The experiment of clearing undergrowth in Ohir pine woods 
to see the effect, if any, on tlio yield of resin showed that the yield 
per 100 channels in two sunilar plots with and without the normal 
undergrowth was 6 maunds in the cleared plot as against .3 maunds' 
in the control plot. , .The ,, experiment is being continued until 
absolutely conoliisiv^ results' are obtained. 

Peridermium, cprticola still gives^ causiJ for< anxiety in the, 
Almora plantations an^ the investigation of the usual mortalify 
of young Cfhir in these plantations; has not proceeded any further. 

VI. WonnixG Px,Aisrsl — Silyicidtufal research, statistical work 
and f Oldest wpirking plaits are intimately hovmd up with each other 
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and haTO rightly been included in the same charge. The AVorking 
Plans and Pesearch Circle lias now* been fully organised in close 
co-operation with the territorial charges and is fulfilling its func- 
tions in a satisfactory manner. The divisions of the work inside 
the circle has been Etettled and once a whole-time staff is available 
progress should be rapid. 

, An undoubted improvement in the quality of working plans 
has been brought about and an increased interest in silviculture 
is being developed among the executive staff. 

YII. PtXBi/loATioirs. — ^The staff of the Research Circle have 
devoted part of their time to the preparation of scientific papers 
and newspaper articles' for various publications. The correspon- 
dence in the ‘‘ Indian Porester ” on silvicultural systems for sal has 
been productive of much good. klr. Smythies brought out his 
Afforestation of the Jumna ravines in Etawah (Indian Forest 
Records, Vol. VII, Part VIII) which has been widely distributed 
and is now being published in Urdu and Hindi. Mr. Benskin’s 
book " Afforestation in the United Provinces ” was also sent to 
press. , 

The Forest Pocket Book is in the press and should be found 
useful by eveiy forester in Northern India. Besides much hither- 
to unpublished information regarding the artificial reproduction 
of the commoner species, a series of useful tables, including volume 
tables, for sal have been included. It is hoped that this little 
‘ book will fill a long-felt want. 

i 

I . Punjab. 

; ' In- the Hulu Division experiments to ascertain the best method 
of regenerating the high level spruce and silver fix forests were 
commenced just before 'the close of the year and will be dealt with 
in detail in next year’s report. 

. Experiments are in progress in the Hoshiarpur Division to 
ascertain: — 

(a) The correct cutting rotation of Deudracdlamtts stricims. 

(&) “Whether tbe clearing of the clumps of the above bamboo 
affeett the number and quality of new shoots. 

(c) Whether a complete cleaning in one operation does not tend 
I to f.he sub-division or splitting of the clumps. 

The experimdnts are stilP in, progress but as the results have 
probably 'be^n^'afiected by the’ twh^^abiformal years of drought in 
which .they have been so far carried^ out; ftir&er observations are 
> necessary before useful' concltiSions can be dtawn. 

• An insect which bores ffom_. thd tip of Ihfe shoots downwards is 
, reported to cause the death of 'the'culmfe.^r ^ , , 

' Tn the Kalesar Range of ' tlie' Simla Forest Diyision 'and the 
Nurjjur' 'Range of the E;angM‘'* Fprfest Division aittenlpts at the 
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propagation of Dendrocalamus strictus by cuttings have brouglit 
the following points into prominence: — 

1. Cuttings should not be planted on £at ground. 

2. Cuttings under 4'' in gii-th are liable to x*esult in lailtu’e. 

3. Cuttings fi'om. culms of less than 2 and more than 4 years 

of age should be avoided. 

BOiot and Orissa. 

The Sowing of sal in cleared lines in Samla Bange, Singhbhum 
Division^ in expci'imenlal ui'eas J, 2 and 3 in Compartments 16 and 
17 has yielded very poor results. If the lines be cleared in valley 
type areas close to water they become paths for sambhar on their 
way to drinkj and plants of Tun {Gcdrela Toona) and Gamhar 
{Gmelina arborea) are invariably grazed back. Where the lines 
are not cleared as in Tirilposi Block, these species do much better 
and appear to escape the attention of game. 

fifteen per cent, of the sal have died and mote are expected to die 
duiing the remaining dry mouths. 

In two years a few sal seedlings have reached a height of IS'', 
Piasal (Pterocarpus Marswpium) seedlings Tun and Gamhar 
36'^ Weeding and loosening ofc tlie soil was carried out at a cost 
of Bs. 38-11. 

Teak areas. — ^As the season was far advanced when teak seed 
was received only one seer was sown on an expei’imental scale; 
119 seedling resulted and 17 were found dead after the rains. They 
were weeded twice, and a strong fence was put round them to 
prevent damage by wild animals. The total cost including fencing 
was Bs. 87-6-6. 70 seedlings are still alive. Experiments on this 

scale are obviously not profitable. 

In Tirilposi Range. Area JVo. 1. — Sal sown on moimds in 1916. 
Some failed and some died back but threw up good shoots. They 
are partly under cover, and look healthy. Present height to 16^. 

Toon of 1918. Sown on raised lines, doing remarkably well, 
tallest 13' high, average height of others IP 6" in the open. 

Toon of 1918 transplanted. — Eree from cover, average height 
V fi''. Toon sown in January 1919 in nursery. The seed was bad, 
those which came up have reached 17'' in height. 

Pterocarptts Marsupium . — Sown (o) on nursery beds in 1919, 
doing well, present height 7" to 8", ' y, ’ 

(b) On mounds, and ' in ^ lines.- Those on mounds '^are more 
vigorous than thoahjitf lines, present height 5" to-V. 

Sal. — Sown on ^^unds in 1919, -mostly die6; owing to drip of 
a Pipal tree.* ♦ r* >• ’ 

Sal . — Sowing in linesf iaiI^d"owing to lack of drainage. 

Area No. 2. — ^Toon stwii.^h,-iraiBed moulds and lines in 1*918, ' 
very successful in the' opgn, 'lieighf 7' to 
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Toon transplants of 1918. — Damaged by sambhar but bave 
thrown up bealtby sboots 5' Ip 7' bigb. 

Toon transplants of 1919. — ^Many died, beigbt of survivors 8' 
to 5'- 3". 

, Sal sowing of 1918-19. — ^Failed entirely. 

Area No. 3. — Sal sown in 1918 and 1919 in lines. Lines wMcb 
are free from cover contain bealtby seedlings. Lines under cover, 
very few. Rats are doing mucb damage. 

Area No. 4. — (a) Sal sown in nursery beds in 1918. Condition 
good, overboad cover bas been removed. 

(6) Sal sown on moiinds in 1918, Most died, rats killing many 
,'of tbem. Condition of survivors fair. 

(c) Sal sown in line 1919. Ajcea water-logged and under heavy 
cover. Lines which are free from cover contain bealtby seedlings. 

(d) Toon sown in 1918, transplanted in 1918. Most killed by 
sambhar, survivors 3' to 3' 6^'. 

Area No. 5. — Sal sown in lines 20' apart with paddy in 
between 1918. Owing to the damage by wild animals the crops 
failed and were abandoned. Such areas must be fenced. Sal in 
water-logged soil tuimed yellow. Sal on slopes fairly bealtby. 

Area No. 6. — ITatural reproduction of sal under cover. All 
seedlings died owing to 'water-logging and too mucb cover. 

Area No. 7. — Well stocked with bealtby natural seedlings, on 
low ground fewer but sufficient to stook. Weeding bas been done 
and was necessary, 

BlanJi Area. — Sowing of sal in August 1918, a failure owing to 
bad seed. There basJ been no seed since. 

Group Area. — The sowing of sal and Piasal seedlings in 1919. 

A fair number of mirvivors, condition good. 

Strip Area. — Sowing of sal, Piasal and Toon in 1919. The 
first two species are doing well. Ground appears Tinfavourable to 
Toon which have turned yellow and are dying. 

Afforestation. — ^Eleven half acre plots were laid^ out in Rbandata 
block, Sambalpur Division, one of a number of blocks which were 
reserved in 1916 and contain no forest growth. The soil is a 
sandy loam of moderate depth and the situation flat. Of the eight 
species sown teak, Pferocarpus Marsupium, and Gmelina arhorea 
are likely to prove most' useful for afi’orestation purposes but the 
experiment is not far enough advanced to allow of definite 
conclusions -Wing drawn. *'•*< ’*! ' ' '' ' 

'A series of experiments was carried out iA the Angul Division 
to determine tlie best method to 'regenerate sal-jftnd teak in this 
division. The exp'eriinental areas wero\notUcept under proper 
observation and consequently no -autb^nj;ieV^Htten records exist, 
especiaUy in tlic case, of sal.- wbifelA^^ohM*; convey reliable and' 

' ‘oceuratcC.inforihation, 

; ‘ 

'C 
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Information given below, tbongh not so accurate as it should be 
in such an important case, is, however, sufficient to draw 
conclusions from, which would not be far ofE tihe mark. 

Sal. — ^Five plota, each about 2 acres in extent were selected 
in Purnakote Range. 

Plot A. — Left to be naturally regenerated. 

l^^othing whatsoever was done here except the burning of 
undergrowth. It was a failure, attributable perhaps to the flames 
having risen so high as to destroy the vitality of seeds. 

Plot B. — Soil was hoed up after burning the undergrowth. 
Result same as above. 

Plots C. and D. — ^Were treated alike. Seeds were dibbled in 
after hoeing up the soil, undergrowth having been first biarnt. 

Plot E. — Soil was treated as in C and I) but seeds were sown 
broadcast. 

All the above operations were carried out towards the end of 
Mairch 3919. Germination except in Plots A and B was quite 
satisfactory. Seedlings did not come up thick as grass, and it was 
at that time thought that further operations were not warranted 
by the degree of success attained. 

"Weeding was carried out in August and was half-heartedly 
done. Still there are enough seedlings on the area to make a fair 
crop. All the seedlings which survived are healthy 'and strong. 

R'o records exist to give cost of carrying out the above 
experiments. 

Teak. — Sixty, lines 10' wide and 20' apart were prepared. A IT 
the growdih, mostly consisting of evergreen species and bamboos, 
was cut and burnt. 

Pits about 8' apart were dug on cleared lines and filled vrith 
humus and ashes and mounds made in jMarch 1920. The mounds 
were G" in height and 1' in diameter. 

Seeds were obtained from Burma and Madras and were dibbled 
in the first week of June. Those from Burma show.ed the better 
reshilts, germination having taken place in the middle of July. 

Unfortunately 20 lines were entirely destroyed in Purnakote 
Range by wild elephants during the drive in the last Khedda 
Operations. The rest of the lines show promising results. Water- 
ing was done during October and November twice a week. Weeding 
was done in September 'and^ mouridja were loosened in Jamiary 
except in four lirie^.’ pntie loosened mounds showed much better 
results than those 'not 'loosened.^ About 200 seedlings were trans- 
planted. The' transplants' do novsliow any marked advantage over 
tbe seedlings while a ‘considerable number of them hove already 
died. Transplahtation* iiivolves a‘ feertain' amount of ris^ 'because 
if not jproperly ,'done roots are exposed. • Some expendi-^’e is also 
involved in the operatioi\^..f Ifo transplanting will be done in future. 

I • 

* ar 
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iW atering will also te dispensed witli because it bas been noticed 
that only a veiy few of those plants which were not watered failed 
, to survive. 

. Results obtained warrant a continuation of this work. 

The experiment of destroying climbers by applying creosote 
oil to the stumps has not proved as successful as was anticipated, 
several of the treated stumps having again thrown out shoots. 

In the I’uri Division an area of mixed forest was selected 
containing an upiier-storey of sal with underwood and undergrowth 
of dense' evergreen forest, and little or no sal regeneration on the 
ground. All the evergreen growth was cut, and a thinning made 
in the sal crop. The area was then divided into 3 plots; in the 
first of which all the cut material was burnt and the soil ploughed 
up. In the second only burning was done, and in the third plot 
neither burning nor ploughing was undertaken. All threo plots 
were then densely sown up with sal seed collected from the adjoining 
forests. All these experiments wex’e completed in June 1920. 
The area was last inspected in February 1921, and it was recorded 
that the experiments were giving satisfactory results. The whole 
atea (especially plot N'o. 1, burnt and ploughed) was covered with 
sufficient seedlings to establish a dense stock. The seedlings varied 
in height from Q" to 1 foot and appeared very healthy. It will 
now he interesting to note what effect the dry season has on the 
growth of these seedlings, and if they will show signs of dying 
bade, a possibility which is hardly expected in this moist climate. 
In this connection it will be possible to record more definite results 
next year. 

Further experiments on a more extensive scale are to be under- 
taken this' year with a view to ascertaining the cheapest method 
by which effectively to regenerate large areas with sal, and to 
establishing regeneration by natural means as far as possible, aided 
by cutting and burning of the dense evergreen underwood and 
undergrowth which has such a deleterious effect on the young sal. 

A peculiar phenomenon noticed in connection with last year’s 
experiments in the adjacent forests where the fire had spread and 
burnt the smaller undergrowth and leaves, consisted in observing 
that although the ground was covered with a mass of sal seedlings 
which had sprung from seed given by parent trees, all these 
seedlings I were in a mosj^ unhealthy condition and many of them 
"had a'li;eac^ died. The*' cause- of •'death wa8>;^ttributed to one or 
otljep bi, the foUowing factors, excetsivo' ^dampness and “ drip ” 
caus.ed .by the shade of the evergreen and- accentuated by 
“sourness” ,and lack of aeration, in the soil. In peculiar 
contrast to this, under --exactiy similat conditi6ns of shade and 
cove^^it was ob^iwed that in ‘areas not, seedlings- were 

all stjxviving,- appearan 9e,jnu^,jnui'a; healthy and vigorou9^ 
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This condition of affairs is so contrary and so radically opposed to 
all established beliefs and opinions that further research is essential 
before advancing- any theories on the subject. It, hoTrever, tends 
to show that burning alone without opening of the cover is 
harmful. 

Casuarina. — ^Investigations cariied out in the Casuarina planta- 
tion distinctly prove that the Casuarina seedling is highly 
susceptible to any mal-treatmeni of the main taproot. If the main 
root is damaged, very long lateral roots are developed which do 
not reach the lower layers of moisture-laden sand with the result 
ihat the growth of the plant is very much retarded, and in many 
cases ends fatally. Even partial damage to the roots causes Ihi- 
tree to assume a bushy growth. 

Teah. — ^Tealc seed buried in the soil, covered with alternate 
layers of straw, and watered regularly for a fortnight produced 
much healthier and stronger seedlings than seed treated by itie 
old method of soaking in water for 48 hours prior to sowing. 

Bengal, 

natural reproduction of valuable species in the hills is exceed- 
ingly scarce, or altogether absent. 

Kawla {^Maohilus odoratissima) produces a fair quantity of 
seedlings, but the growth of this species is so slow that it cannot 
be considered one of our economic species. 

Buk (Quercus lamellosa) and Phalat (Q. lineata) seeded 
profusely this year, but very few natural seedlings appeared on 
the ground; bears and insects, especially the latter, probably 
consume most of the steed before it can germinate. 

Pipli {Bvcldandia populneci) produced a fair quantity of seed, 
but large seed-bearing trees are very scarce in the forests, having 
mostly been cut out in accessible places, and we cannot expect 
much natural reproduction of this species, as such trees as remain 
are usually found in dense forest w’here the conditions are not 
favourable for germination of the seed. 

Cryptomeria japonica promises to produce excellent natural 
reproduction where there are mature seed-beawng trees and suffi- 
cient light; but we have no large areas of mature Cry 2 itomeTia and 
the possibilities in this direction can only be seen at the Cinchona 
Department’s plantation at 3Mu«gpodr * Pa "ahycase it is probable 
that artificial plantifig.of thik*’^pb6ites 'will prove the quickest and 
most effective way* of restocking an area, asi it transplants easily, 
and is easily raised m a .-liXirsery. ^ • 

Champ {Michelia cs^clsd) seedted, very badly again, and "there ' 
,is scarcely any natural regeneWtioii/*', , 

Walnut (Juglans regia'^ produced, a fair quantity of seed, but 
natural seedlings are seldom.ifound..*'^ 
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Kimbu {Morns Icevigata) and Panisaj (Terminalia rm/riocarpa) 
produced plentiful seed but scarcely any natural seedlings and 
these few are almost certain to be destroyed by game. 

Utis (Alnus nepalensis) as usual seeded well, but it only seems 
to reproduce .itself naturally on landslips and places where tlie 
soil is exjjosed and there is plenty of light. 

Of less valuable hill species, itapasi {Acer Cjamphellii), Arupati 
{Pmnus nepalensis)’, Maya {JSriohotrga petiolata), Saur {Betula 
cyliiulrostaalvys) together with Hharani {Syniploaos theaifolia), 
Kanakpa and a species of Hill Mallatta {Macaranga spp.) reproduce 
tl\emselves fairly well, especially the three latter. 

In the sal forests of the plains, natural regeneration of valuable 
species is also very scanty ; in the dense forests, because of the 
unfavourable condition of the soil as a seed bed, and owing to 
insuflicient light for development of seedlings ; and in more open 
ground owing to prevalence of heavy grass, fires and game, which 
seem to do more damage in such places. 

Of the more valuable siieeics Lattar or Cham {Artocarpns 
Chaplaslia) and Champ {Michelia Ghavipaca) produce a certain 
amount of natural regeneration and seem to be gradually coming 
in among the sal^ especially in the moister parts. Seedlings of 
Artooarpi^ have frequently been observed when there was no sign 
of the, parent trees, and which must have been sown by birds or 
monkeys; but it is very seldom that such seedlings get through, 
as they are nearlj' always eaten down by game. 

Cham seedlings are also badly damaged by game, and recently at 
Panrbnai a great quantity of Oham seed under a fair sized tree was 
found to have been destroyed by mice; pjarrots and birds also devour 
the seed on the 'trees just when they are getting ripe; so that at the 
best only a small amount of natural regeneration ocenro. 

Of the less valuable species Pilraj {Amoora Rohituka) produces 
plenty of natural seedlings; and in the more open ground Simul 
{Bombaa malaharicum) and in the sandy river bed forests Tun 
{Codrela Toona) produce good regeneration. This natural growth of 
Tun seedlings is particularly noticeable in the neighbourhood of the 
Iliapalha coupe in the 3 alpaigmi District. Kadam {Anthocephahis 
Cadamba) reproduces itself plentifully in old taungyas and culti- 
vated areas. Khair {Acacia Catechv) and Sissu {Dalbergia Sissoo) 
produce good natural .regeneration .along river banks at the foot of 
the hills,' but they are ifirribly.r^afiinged b^r^gi-fiziDg of cattle, deer, 
elephants, etc. ’ ' < / %"' I 

Mandani {Acroonrpus.^ fraxinifolins) produces' splendid natmul 
regeneration in clear-foiled ,cultivli|pd- areas along the foot of 
the%.ills, generoll34*ssooiated'uilh'3radnm, and a' certain sprinkling 
of Dampati {Diiabanfii,}iojt7Vg^qf.igides). ' Es:aj,nple.s of this can he 
ieeu. at Pundigon the •Kursc^pg,:][}Kvis.i'oU, and most noticeably in 
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tlie Mcanglass coupe in ilie Kalimpong Divisioii 1920 area. Gam- 
liari {GnieUna aihorea) Las also produced large nurabers o£ natural 
seedlings in similar areas in the CLittagong ilill Tracts, probably; 
due to tLo proximity of forest villagers preventing bear and game 
tiom eating tLe fi'uits. 

Sal. — It Las been a really bad seed year, tLougL at first eveiy- 
tLing promised well, but two exceptionally sei'ero Lailslorms on 
April 14tL and May; 27lL, stripped nearly all iLe fertile seed fi'om 
the trees. 

MaLogany {Swietenia inacro'phylla) in tLe plantation at Kaptai, 
in tLe CLittagong TlHl Tracts JOivision produces abundant naturgii) 
seedlings, and judicious tliinnings. amongst tLe useless species 
immediately to tLe nortL of tLe plantation, togotLer witL climber 
cutting, will certainly lead to a gradual extension of tLe plantation 
by natural means. 'TLis was suggested to tLo D. I*". O. in June last 
and wLen iLe plantations were again visited in Kovember, tLerc 
was a great improvement in tLo growtL of tLcse natural maLogany 
seedlings. TLey were coming up in tLick patcLes witL perfectly 
straigLt stems, some of tLem already over 25 ft. LigL. TLey reack 
this LeigLt in 3 — f yeais under favourable conditions. 

Garjan (JDiytcroca) ims sp.) and Tali {Diohopsis polyantha), tw’O 
of iLe most important indigenous species in tLo CLittagong Jlill 
'J'raots Division, iiroduce abundant natural seedlings but iLe problem 
o± now to regenerate these forests by natural regeneration Las never 
been solved. TLe seedlings may uc on the ground in thousands, 
but they will not develop under the dense shade. Immediately 
light is let in, the whole area is invaded by a tremendous growtL 
Of creepers, with which no seedlings can compete, and as the 
creepers would Lave to ue cut several times in a y'oar, probably 
for several years, to do any good ; the expense would be prohibitive. 

Artocarpus Chapjasha another of the economic species of tho 
Jlill Tracts (very LigL prices are paid for large dugouts made from 
these trees, in which most of the trade of the disti’ict is carried on) 
also produces plentiful natural seedlings, but they are almost 
invariably destroyed by game. 

TLe following is a brief account of Artificial llegoneraiion in 
the Hills and Plains with some account of the principal species 
which it is attempted to reproduce. i ' 

Pipli {BueJdandia popxdnea) and TJtis '-{Alrvus nepa^nsis). In 
Darjeeling and Kui'^eoiig Divisions small group felling^and blanks 
are planted up with* the more* ■valuable species -such as Pipli and 
Utis which make an excellent liaixture, the Htis'^being a ^ fast 
growing light demander and the Pipli a shade J-earer, which ]»ene- 
fits by ‘the presence of the irtis,'a8 the latifcV* protect it fron^rost 
and 'at the saiLo time draws -it up^I- Im|tLe Darjeeling Division^ 



J?ipli plants al*e kept 2 years in tlie nursery, and out in tlie 
iorest at liie beginning oI Ike Si’d rains, while in Kurseong Division 
at lower altitudes, the plants are only kept one year in the nursery. 
One year old plants o£ Otis are used, that is they are kept in the 
nursery through the first cold weather. Dnlortunately Otis is 
rather too big to plant, sometimes being 3 or 4 ft. high by the 2nd 
rains which causes a great check to the growth when put out, while 
it is thought to bo loo small to put out in the first rains. It is 
thought however iliai if the shades are removed from the pricking 
out beds onrly, plants could be put out quito well in the fii-st year 
without being kept tlirough the cold weather in the nursery. 

Saur {Jicitila cylindrosLachys) j.s not in lavour with the local 
people, though it giyes an excellent fuel. It is tisually planted 
pui'o and plantsi should he put out Xi*oni the nursery when five months 
old. If kept in the nurbCiy for a year, they are much too big to 
give good results ; Satir docs not transplant well, and for that reason 
not much of it has been tried this year. 

Jblandaui (ficrocarpifA* jiaxinijolitts) is only now being experi- 
mcnied with by the i'orest DoparlTuent in artificial regeneration. 
It germinates readily when sown in a nur.seiy bed, and transplants 
well; good results can bo seen in the l£\irsooug Division, in the 
Taungya at Kadma and also at Molitirgong plantations where plants 
put out last June fronr tho niii'scry ai*o now 12 to 15 ft. liigh. 3U.r. 
'llussell of the Oinohouo Department Jiowevcr had excellent: results 
by direct sowing with this species on a dry exposure in the hills, 
sowing in April and May. It is likely that wherever the soil is 
cultivated in tho foothill country and up to 2,000 — 3,000 feet good 
results can bo obtained by direct sowing. The growth is very fast 
and straight, J2 — ^20 feet in 2^ years from seed, and it is an ex- 
cellent coustruclionai iimhor gj'owiiig to a very largo size in tho 
Kalimpong Division. The difficulty is to get range officers to 
collect sufficient quantities of seed. 

Cryptonicria japonica is planted pure in taungyas or at any 
i*ate in pui-e gi'oups, two year old plants being used in tho Darjee- 
ling Division, and one year old plants in the Kurseong Division. It 
germinates rchdily in tho nursery in shaded beds, and seedlings 
can be pricked out in July, and put out in the forest the following 
Juno or July. The wood is very light and excellent for battens, 
rafters, planking, tea boxes, etc., and does not appear to he eaten 
by whiXo-anl^. \ 

Hill Champ (Mic7ielia exoeha) is usdi^lly plafatod in small groups 
'pure, or in mixiuro with Pipli, TJlis/ Oaks, etc., and most excellent 
resull^'ihavo been obtained 'where villagers .tfnn be induced to .culti- 
vate j^tatocs. ' • \ 

If Anllivatioli of ilie^j^l/s^ obtained, Champ puts on a shoot of 
S' and- even 3' St iw its second year planted out. Again 
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it is not definitely settled wlietLer one year old or two year plants 
are the best. Also cold weather j)lanting, after stripping the 
leaves, gives as good results as rains planting; "Walnut is sown in a 
nursery about February or March, and planted out the following 
cold weather in jlioras). A ciu’ious fact about this species is that 
We have found the seed germinates much better in beds without 
any leaf mould. 

H!imbu (jilorns locvigata) is still in the experimental stage as far 
as the Forest Department is concerned; it is not common every- 
where except in the Tista valley. The practice has been to keep 
it in the nursery through the cold weathei’, and put it out in the 
forest at the beginning of the 2nd rains after root and shoot prun- 
ing. Last year it was noticed that most of the young Kimbu at 
"Mangpoo fi'om about the 6th year or so are attacked by a large 
borer; and specimens of the larva* were sent to Dehra Dun for 
identification. The entomologist says that it is probably the same 
longicorn beetle which does so much damage to the Mulberry trees 
in Japan, but which had not been reported from India before. 
Plate II shows Kimbu in the plains planted out some 14 months. 

Panisaj (Terminaha myriocarpa) in former years was greatly 
cut out for furniture and cabinet work and now large trees are 
rare. It is difiicult to obtain good germination of the seed; it 
should be lined out in a nursery and planted out in its first rams 
in July. It is much damaged by game in xmfenced areas. In 
Kalimpong it is also sown direct in lines in Taungyas with sticcess. 
Its growth is rapid, and fencing and planting in moisture localities 
is all that is required for good results. 

Oaks and Chestnuts are difiicult to grow on account of the un- 
certainty in obtaining sufficient good seed. The seed should always 
be tested by fioating in water, when the good seed sinks and the 
floaters are thrown awaj*. It is stored in a pit at least 4 feet deep 
during the cold weather to guard against insects. It can be either 
sown direct, two or thi’ee selected seeds in a thali (or planting hole) 
or seedlings kept in the nursery for 3-4 years and put out root 
and shoot pruned. 

Arupati (Prunvs nepalensis) has been sown direct in the Dar- 
jeeling District in prepared thalis; and is considered a good species 
from 7,000^— -8,000^ being frost hardy and not attacked by game. 
It "does not transplant well. 

Before' leaving the question of artificial regeneration in the hills 
it is necepsary to say something ibout the Taungya system. 

. Briefly, as applied to Bengal it consists in clear felling an area, 
burning it in the dry season, after removal of the timber and fire- 
wood, and raising field crops with cultivation for at least one, and 
il possible two yearfe in succession, and at the" same time sowing or 



planting' up tlie area from tlio first year wiili valuable species of 
trees. 

The success of the system depends upon three main points — 

(1) SufSoioncy of labour. 

(2) Ji'oncing against game and cattle. 

(3) Good nursery work. 

If sufficient labour is available, conditions 2 and 3 are absolute- 
ly essential to success. Everywhere, more especially iji the plains, 
the hopelossucss of the task of trying to raise young plantations 
without good fencing is apparent. Money must be spent without 
stint on gamo-proof fencing. Given the necessary labour and 
good fencing, tbo final basis of success is undoubtedly good nursery 
work. 

Without a good nursery of adequate size, and stocked with a 
largo reserve of good healthy seedling plants, blanks in direct sow- 
ing cannot be filled up, fully stocked young pbinlations could not 
possibly bo obtained, and many of our most valuable species wbicb 
are very small and delicate in the seedling stage could not be 
grown at all. 

The secret of success is to obtain a fully stocked area from the 
start, as this itieans that after the 2nd or 3rcl year, the fully stocked 
area begins io close up, and weeds and creepers arc kept down by 
the shade of llic young trees, after the villagers have left the area ; 
so that further expenses of creeper cutting and cleaning arc largely 
reduced. 

•• The principal species in our plains fores't is of course sal. In 
ICurseong Division it is raised by direct sowings in lines 6 ot S feet 
apart together with the cultivation of crops on the Taungya system. 
In Buxa and Jalpaiguri Divisions, it is raised on the Taiingya sys- 
tem and also by sowing hoed lines 3 feet wide and 0 feet between 
ibe* lines of seedlings, leaving 3 feet between tbo boed strips. This 
gived ' quite good insults provided the jungle can bo kept down 
between the lines. ' * 

The plants should be 3 leot high by the end of the 2nd rains, 
and 6 feel to 8 feet high by ilie oiid of the 3rd rains, by which 
time Ihej'^ can he •considered fairly established. • Ifo attempt has 
so far been made to grow Ehair by artificial means. 

Dalhergia Sissoo is oho of our mdSt negieb^od valuable species, it 
grows very well throughout 'lao tTalpaiguri and Buxa Divisions 
especially in Buxa/ wliero trees of T^it. tq 8 ft. girth are frequently 
mot Muih'. TJio chief- difficulty is'io obtain labour .for cultivation 
in the shallow river bed ,areas, Avliere the qjocids grows ■well natural- 
. ly; and also it, must bq’fongcd .tigainst game. 



Satisal (DaTbergia latifolicbj . — IJiTot miicli success has been ob» 
tained witb tbis species. Seed was obtained again "Uiis year and 
sown in nurseries in Kurseong Division^ but it did not germinate 
well, and a few plants put out last year seemed to sbow a slow rate 
of growth. 

Xainjal (Bisoliofia javanica) wbicb. grows veiy successfully in 
moist depressions in the plains, was again largely sown tbis year. 
Six months’ old seedling transplants from a nursery are used. 
IPencing against game is again essential, otherwise every plant is 
eaten. 

Lali (Amoora Wallichii) is still in the experimental stage. 
Some plants put out at Panchanai, late last rains, survived the 
drought of the cold weather well, but seem to show a rather slow 
rate of growth. They are not more than 18 inches high now, 
when a year old. 

“With Ghapalish or Cham (Artocarpus Ohaplaslia) excellent re- 
sults have been obtained in the Chittagong Hill Tracts by direct 
sowing at stake in prepared thalis in Taungyas. During the 
period under report, thousands of young Chapalish trees wore estab- 
lished in the large 1920 Taungya of 120 acres in the Chittagong 
Hill Tracts in this way. In Korth IBengal Divisional OlRcers have 
as yet only tried it in nurseries, with a view to transplanting it at 
the beginning of the 2nd rains. It appears then to be too big, and 
direct sowing in Taungyas with cultivation is the best way to grow 
it. It is an important tree of rapid growth, and should be 6 feet 
to 7 feet high when 18 months old, and 10 — ^12 feet high in 
2 years. 

Toon (Cedrcla Toona) can either be put out by direct sowing 
in lines of thalis in taungyas, or seedlings can be transplanted in 
the first cold weather from the nursery or one year old plants be 
cut back root and shoot pruned. 

Chiclcrassi (ChieJerassia tahularis^ is planted out from a nursery 
when G months old, but it can also be planted out in the first cold 
weather. Seedlings are then ready for transplanting into the 
taungya- This year it was tried in the Chittagong Hill Tracts 
with great succesls at Ehpti in tho 1920 area and thoiisands of 
plants were successfully put out. It can also be sown direct in tho 
same manner as Toon, but tho plants arc not so large in the same 
time as they are where nursery plants are used. Tliis was very 
noticeable in the Hiapatha coupe of the Jalpaiguri Division. 

Simul' (Bojnbfl* malabaricuTn) is best sown at slake in taungyas, 
and 9*x9' planting is close enough. It germinates well but 
sever^^^seeds are best sown at stake, to obviate the necessity of 
transplanting which it dees not stand very well. 

Gamhar (Gmelina drhorca) is usnally sown pure, direct in 
taungya after removing the pulp from the seed. If not sown 



jiiu'c it outgrows everytliiug else, wliicli it suppresses, and tlieU 
itself becomes braucliy. (ireut quantities o± seed were sown tliis 
year in tlie 1921 Taungya in tbe CMttogong Hill Tracts, and it 
nas been most successful. . / 

Plains Oliamp {Michelia Chaonpaca) seed is rij)e in August, a 
most awkward month, and tliere is always difficulty in obtaining 
sufficient seed, tjeedliugs cannot be uut and established bc- 
lore the first cold weather di'ought comes on, and* many seeds do 
not start germinating till January and February. Seed therefore 
has to be sown in a nursery, in shaded beds, and seedlings kept in 
the beds till the iollowing J une w'hen they are too hig for satisfac- 
tory planting. However, it can be successfully pricked out into 
bamboo chungas'. This retards the growth to some extent but 
makes transplanting it a jji'actical certainty. 

Mahogany (Swietenia macrophylla) is being tried on a very 
small scale in the Chittagong ItiU Tracis Division where it shows 
great 2 >i'o™ise, and rejiroduces itself naturally, producing abun- 
dant seedlings. It reaches JO — 12 feet high'in 2 years and 20 feet 
in 3 years. As the “ Tub ” method of germinating the seed (soak- 
ing in a tub and drying for 15 days) has given veiy good results, 
the prospects seem quite promising. It is thought the best method 
w ould be to plant it in mixture with some suitable shade bearing 
sjjeoiea, if any can be found which nearly appi’oximates to its 
rate of growth. Mahogany in the Chittagong Hill Tracts Division 
and Toon and Chikrassi elsewhere seem promising in this direction. 

Jarul {Lagerstrcovim Flos-Hegincc) has only been tried on a 
small scale in the Chittagong Hill Tracts. The seed germinates 
well but its growth is slow, and it needs to be planted close, as it 
tends to be very branchy. 

In September, nine temporary sample plots •were laid out and 
measured by the writer in the plantations at Mangpoo, the species 
being Pipli, Gryptomeria, Saur and Utis, and the figures are 
being sent 'to Dehra Dun for working out the calculations, the idea 
being to obtain figures for the rates of growth of these species. 

> I 

i 

Of experiments tried the foUo'wing may be mentioned: — 

(1) The planting of Champ (Michelia Champaca) in bamboo 

chungas at Kurseong, Hesult successful. 

(2) The planting of,* Artocarpus Cliaplasha' root and shoot 

pruned in Bnxa, when 'too large , for ordinary trans- 
, Ijlanting. Besult successful.' - ' ‘ 

(3) '^Vinte^ planting of Toon, Chickrassi, hamboo and Champ 

(.1/. Ghampacd)- stripping th& deaves. .Eesult-r-The 

three former successful, the latier a 'failure. 

’ (4) Planting of Pipli and Dlis stripping the' leaves; sticcessiul- 
1 (Kurseong Division). 
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(5) 3?lautmg of Utis (^Alnvs ncpaldnsis) first year sccdlingij 

Tvithout pricking out (Kurseong Division) result very 
successful. Tliis adds 4 feet in liciglit groTvili to our 
plantation by the end of the 3rd year. 

(6) Seed percentage of germination test of Gui-jan in Cox’s 

Bazar Division. Besuli not yet reported. 

The most important Silvicultural publication com 2 >leted during 
the period under report, was the “ Nursery Notes for Bengal ” 
which was written by 3Ir. Shebbeare and IVIr. Teague from these 
oficer’s notes and those of Mr. Kuestoll when he was at the Cinchona 
plantations^ at Mdngpoo. These notes are now being published as 
a handbook of convenient size for -the use of rangers, foresters, 
and such others of the Department as may choose to avail themselves 
of it. 

Dp to date there has been no book of reference in Bengal which 
gave the seeding and fruiting times of the principal species; and 
with many new men filling up the Department who have had little 
experience of the work, it is hoped that the handbook will be really 
useful. 


Assam ^ 

> 

The evergeen forests of Assam offer difficult problems in that 
they are composed of a large variety of trees, only a few of which 
are of economic importance. Dxjdoiiation under the selection 
system does not result in the reproduction of the valuable kinds and 
experiments have been undertaken to ascertain the best method of 
cultivation. Three distinct types have to bo dealt with : — 

(1) Forests in which there is a sufficient number of mother 
trecs^ of the more valuable species. — Of the various experiments 
carried out in this type of forest the most successfurare those in the 
Bambor and Diphu Beserves. .Plato III gives a good idea of the 
natural regeneration of Dollock (Terminalia myriocarprC^, Phoebe 
attenuata and Bhokan (Duabanga sonneraiioides'^ that has sprung 
up all over plot Bo. 1 (7 acres) Banibor Beservo and a recent 
enumeration of seedlings gives the following results: 


Duabanga sonneratioides ‘ 
Terminalia mynocarpa 
Phoebe attenuata ^ , 
Artocatput Ohaplaaha 
BUohofia javanica 
Oinnamomum eecicodaphno 
GmeJina arborea , 
Tetrameles nudiflora . 


200 

100 

200 

GO 

62 

4 

‘ 1 
60 


This was -obtained by merely removing ^everything except the 
mother treesmnd by culling and burning Ihe undeigrowth. ^Ix^The 
seeds fell in 1919^ The crop of Phoebe attenxiaia seedlings which 
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has resxillctl from tlio 1920 fall is loo largo lo onximerate. The 
greatest height of Duahanga sonnerdtioides is 16 feet and of 
Tcrminalia myriocarya 8 feet. 

Good results "n'ore also obtained from other plots and it is con- 
sidered ihai the work is proceeding on right linos so that it should 
- he possible within the next two years to prepare. a reliable working 
plan for tliis type of forest based on these experiments. 

(2) Forest where there is an insufficient number of mother 
trees of the more valvahlo species . — ^Tn this type intensive climber 
cutting is first carried out followed by cleari^ig of the jungle under 
I be seed bearers. Pire has also been used to burn the slash bxit 
encotiraging results linrc been obtained both with and without its 
use in the case of PJinchc attenvatn. 

This opeintioa obviously would not reslooJc the gi'ound com- 
pletely and an experiment has been coiumeneed over 6 acres in 
which the whole of Ibo woody growth lias been removed and burnt, 
in part o£ Iho area, while in the remainder only large trees have 
been left standing. The object is to join up the groups arlificinlly 
whicli have ‘ been (‘slablisbed under the parent trees. Phoebe 
attenuate lias been sown and 1ms thrived best in tlio shade where 
weed growth is less luxuriant hut it is recognised that two wcedings 
in tlm first year and again in the second year are essential to success. 

(•3) Forest where vahtablc trees are absent . — ^Hcro tho oxperi- 
mcnls have so far not given very definite results although ^wioorn 
WaVichii has done well. This typo is composed of a mass of soft 
Woods and rlinihors which nro usually Ihe result of a secondary 
pp’owth following upon temporary cultivation. The typo covers 
large areas. At the outset the climbers arc mit and the area sown 
or<planted at interwels of 6^x6', the overhead cover being removed 
when the plants have reached the sapling stage. A similar prob- 
lem is being invesligoled in the largo areas covered with Dendro- 
calamus Tlaynilionii, the hanihoos being felled and burnt and seeds 
dibbled in at intervals .of G' x 

Ohservation.s have been recorded of the silvicullurnl require- 
ments of the principal timber tTee.8 and of the injuries from natitral 
causes to which they are suhj[e,cf*ed. 

Attempts are being made to induce the .hill tribes to sow the 
seeds of fast growing trees in their te,m])ot‘arV cultivation. Bciula 
alnotdcs is used in the Knga* dlills and Grewia mulfifiora in fho 
arikir ITills. The Nagas however .seem to ' prefer to allow 'iho 
exotic FufatoHinn to invade their Iqml as the Volatinn is Said to 
be os low as two years with this plant and. to result' in cxeollont 
ero]).s even afler this short interval. • ' • / •'' 

The value of “Atlas Compound’' to kill trees has bpon'defijiite- 
ly proved in the Lakhimpur Division the matter n'’‘‘'oVing itself 
into one of tho cost of the compound, ’ ^ ^ 
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Central Promnoes. 

Tt> the Melghat Division experiments are being carried out to 
find (a) tlxe effect of removal of shade on teak seedling growth, 
(6) the best method of obtaining germination of teak seeds and 
(c) the suitability of planting teak seedlings in a clear felled area; 
blit definite conclusions have not yet been reached. 

One thousand coffee plants were planted at Bairat in shade on 
a South slope in Juno 1920 and when lost counted 850 wore still in 
leaf and a number more should revive when the rains break. 

Pegcncration. — Pour sal regeneration plots, each of three- 
quarters of an acre, were permanently demarcated in South Eaipur 
Division near Sitanadi Porest Bungalow. The seedlings of the 
year (an excellent one) were counted and were respectively 19,000, 
18,000, 16,000, 15,000 in plots I, IT, III, IV. The plots were 
treated as follows: — 

Plot I. — Untreated for comparfson purposes. 

„ II. — ^In March 1920 all low cover was felled and the 

upper canopy opened by a ** light thinning. 

„ m.— In Juno 1920 treated as plot II hxit the " light »» 
thinning was heavier. 

„ IV. — ^In Stlarch 1920 treated as plot II but clear felled 
in June 1920. 

Di order to make the resxilts clear it may be staled that the South' 
Baipur forests arc situated in a frost-free tract, the soil is ap- 
parendj- well aerated and natural rcgenointion usually excellent. 
It is too early to draw any conclusive results from the experiment 
but plot IV (clear felled) looked extremely encouraging in March 
1921. The ground is thickly carpeted with seedlings a few inches 
high and apparently veiy healthy: though the nuraher enumerated 
is undoubtedly much reduced yet those surviving are more than 
sufficient to restock the area and have a very promising appearance. 
In addition to the above all the cut hack advance growth of sal 
has coppiced inagnificonlly and several shoots were measured 
eleven feet high, the majority being 3' G". Tlie area has evorv 
hope of sxiccessful and complete regeneration. Plots II and III 
are similar hut tlie results not nearly so good. They appear to 
.prove the Ihcoiy that sal regeneration Teqnire<> complete removal 
of top cover. 

The sample plot created in THi.am Pnnge, Juhhulpore-Xar- 
singhpuT Division in 1906 to ascennin the reprodne.tion of frost- 
bitten teak trees was measured in'Jannnrj* 1921 and the* results, 
.‘how verv .slow jirnwth, 

' e 

In Sangbr Division mofisxxTements of thinned and unthinned 
coppice shoots are being carried out. 
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Growing Casuarina witliont water has been tried in three places. 
In one place where the ground is hard and low the result has been 
failure but in the other two places the experiment is expected to 
be successful. 

The experiment of applying green leaf manure to Casuarina 
plants to minimise watering expenses was tried in January. About 
half a iicad load of green soppu was spread around each plant over 
about an acre. The plants are in good condition and further 
results will be given in next year’s report. 

Madras. 

During the year the following sample plots were transferred by 
the Imperial Silviculturist: — 

(I) South Malahar District. — Eight sample plots in Nedun- 
gayam to ascertain volume increment and development of teak 
plantations at different ageSj on different soils, and under different 
conditions of ti-entment. They were laid out originally in 1916-lT. 

'(11) Tinneveliy District. — -Erear Mundanthorai, two sample 
plots dealing with volume increment and development of teak cop- 
pice with standards, and two sample plots dealing similarly with 
the teak plantation near Kariar. These four plots! were laid out 
in 191G-ir. 

(III) South Cvddapah District, — One volume increment 
sample plot of Ptcrorarpvs sanfaXivus. 

The second series of measurements in all the above Dehra Dun 
plots should bo recorded in 1932, livo years after the first. 

(IV) North and South Mangalore Districts. — One sample plot 
in Pnrappa to reeord the periodical girth and height increment of 
Hopea parvifloTa was taken over from the District Eorest Officer, 
South Mangalore. 

Besides the above, five sample plots wore opened during the 
year, of which two, in the Dovochala Deserve, are to record the 
girth and height increment, and the number of stems and volume 
increment of Eopca parvifiora. The remaining three sample plots 
comprise two in the li'alkur reserve, to ascertain the periodical 
girth and height increment of Eopea parvvflora, and one in the 
Pilarkan reserved forest, dealing with the number of stem&i and 
volume increment in a pure'erop of Hopea, 

There are 17 experimental plots in the< dociduops forests at 
Dhoni, which haye for thqir object the follou^ing: — 

(o') Twelve plots for the study of the mtjthod of conveifing the 
existing deciduous forest into evergreen by the sowing of Hopea 
porviflora (five plots), 'dr focarpwjr hirsuta (five plots), V ateria indica 
(one plot)' and Mangifera indica, the.wild variety, (one plot). 
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To come to any definite conclusion from tlie above experimenty 
would be premature, as certain factors should be considered, such 
as the poor fertility of seed of auy particular year, unusually sevei'e 
drought, possible carelessness and apathy on the part of subordi- 
nates and so on. So the sume experiment in the same plots will 
be carried out in 1921-22 with slight check-modifications. ITor the 
present it maj' be assumed that: — 

(1) To establish a crop of Hopea parviflora, Artocarpns Jdrsuta, 

Vateria indica or Mangifera in a clear-felled area of 
deciduous forest is very difficult if not impossible. 

(2) That ior these plants to survive the Scorching days of 

summer they must have overhead shelter, and be 
protected from the afternoon sun. 

(3) That consequently, in a piu’ely deciduous forest thinly 

stocked with trees, all of which are completely decidu- 
ous, and u'hose steins and branches alone are insufficient 
to ‘throw an appreciable amount of shade on the gi'ound, 
it would be impracticable to raise dii-ectly a crop of the 
evergreen species enumerated above in localities where 
drought is severe and long in the hot weather, 

(4) That the condition that every ti'ee is completely leafiess in 

the summer months is not normal, at least in the 
deciduous forest near the locality experimented with, 
where Schlciclicra trijuga, Trcvia orientalis, Dalhergia 
sissoides, Alhiszia Lebheh and procera, and Swietenia 
macropliylla are in full leaf even in March, the hottest 
month. The last-named species, though in reality an 
exotic, is now reproducing itself naturally here. So by 
a preliminaiy step of increasing the proportion of such 
' hardy light-demanding evergreen species in a typically 
deciduous forest, if attended with success, there is* every 
reason to expect good results from the sub.sequent intro- 
duction of valuable shade-bearing and shade-demanding 
evergreen species in localities where the rainfall is 
sufficient. 

(5) That the weeding of plants in their infancy tends to lessen 

the number of casualties. 

The remaining five expeiimcnial plots in the hlioiii deciduous 
forests have' for their object the establislimcnt of a' pxire crop of 
decidxious species in deciduous forest of mixed species. 

^Jvrscri; Experiments" h-are -Been and are being carried 

out in the j\urse^)y’ at Dhoni with speci?il reference to the deteimina- 
, tion of: — * 

(1) The best method of sowin*?-* 

ft '*r 

JO 
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(2) Tlie general factors relating to the time of collection of 

seeds such, as season of sowing, age of seed, source of 
seed, etc. 

(3) The storage of seed. 

(4) Method of transjjlanting and at wliat age. 

(6) factors affecting development 'in early youth, such as 
overhead and side shelter from sun, direct rain as 
opposed to drip, etc. 

(6) Method of stimulating germination. 

In Sotith Malabar District (hTilambur and Nedungayam, from 
50 to 100 feet above mean sea level. Annual rainfall from 120" to 
140") investigations being undertaken are: — 

(a) To ascertain whether Ho-pea parmflora and Artocarpus 
Mrsuta can be successfully introduced as an underwood 
for teak in the teak plantations at Nilambur and 
Nedungayam, and if so, at what age of the teak plan- 
tation could each of the two species be most successfully 
introduced. 

(h) The best means of converting the deciduous' natural forest 
near Tulimunda into an ovorgreen forest by sowing or 
planting. 

(c) Tho introduclion of box-wood species such as Tetrameles 
nudiflora, Ceclrola Toona, Bomhax malaharicum, etc., 
into the above forest. 

To express the results with Jlopea in percentage of stu’viving 
healthy plants, sowings and plantings under one year old teak 
showed no surviving plant.s at the end of a year. Sowings and 
plantings under teak after the fli’sl thinnings resulted in fourteen 
per cent, of healthy plants at the end of a year; sowings and 
plantings Tinder teak after tho second thinning resulted in 2-G 
per cent, of healthy plants at the end of a year — or rather at the 
end of the following month of March. 

There are no survivals' of Ariocarpus in any of the plots. ^ 

The evergreen species being tried in the Pulimunda forests thia 
year for the second aeries of experiments ai*e:— ^ 

CalopliA/lhtw' tomeniosvm, Bardioicjfia ' pinnaf a, Diptcrocnrpvs 
tvTbinaUis, Dysoxylvm malaharicum, lilesua ferrea, Bisolio'fue 
javanica, Glvta 'travencorica, Artocarpus Tiirsvta and Hopea 
' parvifiora. — ^Dptnils of results j'egatding' these and 'the ‘boxwood 
species can only be recorded in the* noxt I'eport. ’’ 

IN'orth'and South Mangalore > Division. (Parappa, Malkur, 
Subladi, etc. ...Dlevnlion from 60' "5 160 foot above , mean sea , level. 
' Annual rainfall from 120 to 160 inches.) " . i 

The experiments carried out *ni those -Divisions 'aim at (a) 
'‘Delermining the best method of uncovering a ypipig crop oi, Jlopea 
pao'vifioTa both in a deciduous and in an /evergreen or semi-ever- 

P 
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green iype of forest. Some years must elapse before any conclnsivo 
results are arrived at. 

(6) Ascertaining tbo best way of indvioing natm'al regeneration 
of Hopea parvifiora in an area wbei'e Uopea seed-bearers exist but 
regeneration is absent; also to find out tbe best naetbod of artificially 
regenerating an area apparently suitable for growing Uopea but 
where no Hopea seed-bearers exist. 

(c) Determining tbe age at wbicb Hopea seedlings can be most 
successfxilly transplanted and to wbat extent if any, root pruning 
and weeding would be beneficial. 

(d) Investigation into tbe coppicing powers of Hopea parvifiora 
in areas under regeneration. 

(e) Investigating tbe cause and effect of good and bad seed years 
witb reference to tbe more ‘important species, deciduous and 
evergreen. 

Burma. 

On tbe return of Mr. Blanfoxd from leave on tbe 23rd December 
1920 tbe new post of Silviculturist was formed. During tbe short 
period of tbe year remaining but little actual research work .could 
be done and the Silviculturist has been occupied fn getting in touch 
with tbe work going on in some of tbe more important Divisions. 
•A commencement was made by touring throughout tbe Tbarrawaddy 
Division where all regeneration areas were visited and results of 
work in the previous rains noted. Dm’ing tbe latter part of this 
tour the Silviculturist was joined by Mr. S. H. Howard, Silvicul- 
tuifst, Debra Dun, who gave much valuable informatiou on reseas^ib 
methods. During February a short visit was made to tbe Bjurma 
Mines Corporation’s workings at Kamtu and proposals ^vere drawn 
up in connection witb the supply of mining timber and fuel for the 
mines. The existing method of worldng these forests under coppice 
witb standards cannot possibly stipply tbe Corporation’s require- 
ments m perpotuo and there is likely to be great difficulty jn 
Cibiaining tbe necessary timber, more especially for tbe temporary 
mine props and lagging that are reqxiired. Tbe only possible solu- 
iion of the problem is to commence plantations on a large scale of 
some rapid growing bnt suitable timber. Eucalyptus has been 
suggested and. will be tried. Tbe size of the timber required is 
mostly about 10*^ to 12" in diameter but a certain amount of sorne- 
wbat larger timber to give planks for mine lagging is also 
necessary. 

Collection and supply of Tbe Silviculturist has taken fyrec 

tbe aiTangem^nts for tbe collection of seed required- by Divisional 
Forest Of&cers when it is not available in tboir own Divisions, and 
also tbe supply of* seed ■'df, all sorts for silviciiltural or botanica.1 work 
5for other Departments .or outside Burma. The indents jh’om .other * 
countries,' especially < for /bamboo seed, are increasing greatly. 
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GfiUoction of statistics , — ^Many of ite plder sample plots made 
in the Province have been lost sight of but as these were generally 
made vrith insufficient experience of the requirements of sample 
plots, their loss is not greatly to be deplored. Of late years several 
sample plots have been made in Bhamo, Katha and hlogok Divi- 
sions by Working Plans Officers mostly in connection mth In 
. (JDi'pterocaT'pus tvhercvlatvs) and thei'e are several plots in Iforth' 

. Toungoo Division and in Divisions in tlie Hlaing Circle made by 
the Research Officer. A number of those were made in In forest to 
ascertain the rate of girth inoi'ement. Several of these plots have 
been remeasured during the past year and show that the girth 
increment of In is extremely slow and averages very considerably 
less than 0‘5 inch per annum. In Mogok the average is only 
.about 0*2 inch. The iigtircs have not yet been analyzed but there 
pre a number of plots from which it will be possible to get valuable 
figures in the near future. 

The few figure.^ for Kanyin (Diifterocarptts turhinatus) received 
so far show that the girth increment of this species is considerably 
faster. 

Records of all permanent sample plots are being collected in the 
Silvicultiirist’s Office. The work in experimental silvioulture is so 
iirgonl that until assistants are available it is doubtful if much can 
bo done to lay out permanent sample plots for tbe present. Efforts 
will, however, bo made to train a sample plot parly during the 
coming year. 

The collection of rough volume data for teak and other import- 
ant species is a matter of some urgenej’’, more espoeially in yiew of 
the decision to fix a yield hy volume. In -Tharrawaddy Division 
.considerable data have already been obtained, in the case of teak, 
by the timber extraction staff, thanlcs to the assistance given hy Mr. 
'A. E. Elmore, Extra Assistant Conservator of EoreSts, in the case 
of other species by subordinates entrusted with the revenue marking 
of timber in the clear felling in regeneration areas* in that Division, 
Whereyer possible timber is measured and marked for duty at 
stump and the volume of timber obtained from each tree is noted 
down in tbe original list of trees maidced in which also the breast 
height girth hoforo felling ia noted, Tlio data given in this way 
are necessarily rough but will allow of the compilation of volume 
tables, years in advance of accurate tables made by more reliable 
methods. ’ • ’ 

TScepen'mcntal silvicxiltvre : — ^At present this is mamly confened 
to regeneration npd in particular to regeneration in bamboo ‘foret'ts, 
Kotos of interest have been received from. T'ivisional Eorest Officers 
;'hut this report will attempt rtithdr' summarise progress in tbe 
principal problems that confroht.tbe forefi j 9 fficera in this province 
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and to note on tlie special points wliicli require earlj ' confirmation. 
Tlie areas tmdertaken and tlie cost Have been dealt ■witb elsewhere. 

(2) One of the chief problems has been the late, -uneven germina- 
tion of teak seed resulting in a small and weakly seedling in the 
first year. It has been proved that teak seedlings resulting from 
early germination can attain 4' to 5' in the first rains, but as a 
'general rule teak seedlings, especially when growing in paddy, are 
of uneven growth and often onlj* 2 or 3 inches! high when the paddy 
in the taungya is reaped. The paddy undoubtedly has a consider- 
able effect on the groudh of the teak seedlings as seedlings gro-wn 
without paddy, provided they are well weeded, are alwaj's stronger 
and more vigorous. The reason in the past has usually been that 
most of the teak seed has not germinated tmtil after the paddy was 
sown and the roots have been choked by the paddj'. Paddy is 
however very shallow rooted and, if the teak can get a start on the 
paddy, a -vigorous seedling with fairly large leaves usually results. 
Early germination of teak seed has therefore long been a subject 
for experiment. The difficiTlti' seems to be a very much. greater one 
in Upper Burma Divisions than in Dower Burma probably because 
the early rain in Lowci‘ Burma is more conliinions and regular. 
As long ago as 1874 hlr. Gamble discovered that heaping teak seeds 
and watering them led to early germination and this method is 
still found, at any rale in Lower Burma, to give very excellent 
results provided the seeds ai*e so-wn before tbey actually germinate 
in tbe heaps and at a time when the rain and moisttxre in the air 
can carry on the process of germination. 

(3) Of late years burying tbc seed for a year before sowing has 
seen found to give excellent results in Upper Burma but experi- 
ments' in this melliod of ti'eatmenl in Lower Burma bave been 

■ I 

generally unsuccessfxil as tbe seed, unless buried in dry gro-ond • 
under sbelter from the rain, usually gets too wet and goes bad. 

(4) In Tharrawaddy Division very successful results were 
obtained by broadcasting teak seed on level places, as soon after 
the taiingyas were Inirnt as possible, and transplanting the early 
germinating seedlings to stake. The resulting plants were 2 ' to 3' 
high at the time the paddy -was reaped. It is doubtful however 
if this melhoil would prove successful in Upper Burma. 

(5) A most interesting method of planting teak wliich.has led to 
astonishing results is the pl.anting of root and shoot cuttings of one- 
venr-old nursery seedlings. This mctliod of pla-nting has no doubt 
been tried by many people witb fair results but the credit of showing 
she best method of using tlmse' stumps *’ belongs, to U. Po Thin. 
Bxtra Assistant Conservator of “Porests, K. S. M., A. T. H., Eatha 
Di-vision. The “stumps’^ idiould be taken from healthy'' seedlings 
with well-developed shoots and roots. ^The shoot is cut ofE 2 inches 
Xibove the coTlar'and tho root 6 inches below the collar. ■'.Uo special 
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Ordinarily, at any rate in leak plantations, Ike crop skonld be 
established after the third year and a creeper cutting and possibly 
unreimlnerative thinning in the 5th or Gth year and again between 
the 12th and 18th years would be all that is necessary. 

Ss. a. p. 

Fifth year. Cleaning, creeper cutting and possibly 

thinning 300 

Unromnnerativo thinning 12th to 18th year . . . 3 0 0 

Totai* . 20 12 0 


In some Divisions it may not bo found possible to reduce the 
cost of planting by taungj’a cutters below Ks. 12 or Re. 1 per 100 
plants and the cost would then be Rs. 26-12 per acre. These rates 
are calculated on labour at 12 annas per day. 

The above is considered an outside estimate and should bo 
Capable of very considerable reduction in the cost of weeding ‘in 
the second and third year. More especially should tbis cost be 
reduced in the case of teak and faster growing species that can be 
established with greater ease. The above costs do not however 
include everything. Taxes are remitted to all taungya cutters and 
increase the cost of formation by Re. 1-4 per acre. Establishment 
and supervision chai’ges are not included as those are annually 
recurring expenses and not capital cost. A small increase should 
wlso bo made for such items as survej' and inspection paths. 

(7) One of the most promising methods of reducing the cost of 
weeding is the broadcast sowing of accessory species. This is 
analogous to the sowing of Leucicna gJattca in the teak plantations 
in Java. The idea is to got up a dense crop of accessbry species to 
assist in keeping down the weeds. The ideal mixture for a light- 
demander is for the accessory species; to he slightly slower growing 
than the major species but to cover the .soil rapidly. So far Binga 
iStepIieg'j/nc diversifolia) has proved by far the best for this pur- 
pose. It frequently comes in naturally in -yns in a dense mass and 
it has a .^mall seed suitable for* broadcast souing which is cheap 
and easy to collect. It also grows at any rate for the first 2 or -3 
years a little slower than the teak in most j/as. Rnaw (Adina 
cor di folia) has also proved very suitable for this broadcast sowing. 
Among others that are cheap and easy to broadcast and which have 
been found suitable are: — 

Pyinma (Lafferxtrocjnia Flos-Hcginae). 

' ’ Leza {Lagerstroemia tomentosa).f 

Myaukchaw (SomaKum tomentos^Tn)^ 

Thitpayaung {Naitclca cxcelsn). 

Df the above Pyinma germinates veiy readily and forms a 
useful stock in the event of failure of the major species. It also 
stands a lot of shade and can probably continue ns an understorey 
with the more rapid Rowing and lighter crowned species. In ieak 



plantations where Binga or Hnaw have been broadcasted or bav6 
come in naturally the expense on weeding in the second year has 
often been more than halved and only one weeding h.as been found 
necessary. 

(8) In connection with accessory species it may be mentioned 
that in many taungyas dense masses of Myaulcngo (Duabanga 
sonneratioides) and Mau Icttan {Anthocephalus Cadamha) have 
appeared from natural seed. At first these were welcomed but it has 
been found that they grow so fast that they rapidly suppress all 
other species unless thinned out heavily or cut back. The extraordi- 
nary rate of growth of these species has been shown in many places 
in the last year. Early in the rains when the first weedings were 
doni> in the second year plantations Myaulcngo and Mau were 
interfering with the major species and were left. By the end of the 
rains they formed a dense thicket up to 18^ high completely 
suppressing the major species. At the same time the areas on which 
Myaulcngo had established itself were very free of weeds and 
creepers and where the growth was not too dense valuable shade 
bearing species had undoubtedly benefited by the shelter and pro- 
tection given to the soil. Considerable uso can therefore be made 
of Myaukngo as a nurse, especially with Pyinkado {Xylia 
dolahriformis) provided care is taken to keep it well thinned and not 
allow -it to suppress more valuable growth. 

(9) Mr. Dawkins, Divisional Forest Oflicer, Zigon Division, has 
paid great attention to the question of early burning iis' compared 
with fire protection of young regeneration areas. The advantages 
of early burning in later stages of growth when the canopy has 
formed and the area is free of grass and weeds are p 7 ’obable, as 
much of the expense of fire protection can bo saved but it has not 
yet been proved that early burning in young regeneration areas 
of 2 to 5 yeam of age is an adequate method of protection. For 
one thing eni'ly burning is not an easy operation. If it is to be 
done early enough to avoid a serious fire it must be done when the 
growth is still too moist for the fire to spread. This means efforts 
to burn small patches repeatedly and over large areas this is very 
difficult to do. Considerable further investigation into this ques- 
tion is necessary before a definite decision can be reached. It has, 
however, been proved that a burning of the paddy straw and weeds 

■ after the fii-st year considerably reduces the weeds and encourages 
healthy shoots from the tree seedlings of the more valuable kinds. 
Indeed very few of the tree seedlings are Idlled by fire. Myaukngo, 
Mau, and Baing are however killed outright as are some of the 
more evergreen species such as Kanyin. ' 

, (10) Dp to the present very little attention has been paid to 

'nurs'ery treatment. Nurseries, usually' of, g^yiough and ready kind, 
have been used for the ^supply ob'^'seddlings for the ‘palching of 
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blanks and nurseries liavo freq^uontlj' been used for transplanting 
yciunno {^Grinelina arborea) seedlings n’bicli seem to thrive bcltoi 
than when seed is sowji at stake. At the same Ijujc lUirsei’ics aic 
assuming more importance in the regenci'ation ol Jow-lying and 
SAvumpy areas in tlie Plains ileserve*-. In Pengal, nuiseiy treat- 
ment has received much more attention, thanks luaiulj' to the 
assistance ot AEr. P. T. Itussell of the Cinchona JJepnitmcnt, and 
considerable use is iioat made of nurseries for suppl 3 'ing transplants 
lor tauugj'n ui'eus. While it is doubtful if we shall ever do much 
planting of such species as P^dnkado anil 'J’aukkj'im ivhich come iij) 
easily' from seed and arc rather dillicuH to tiansphini, planting ol 
nursery seedlings might give better results than sowing in the ease 
of teak, Yemano, Pj’iuma, Ivokko (dZhimo Lrbbc/c) and many 
other kiud.s bj* ensuring n inure carlj' establishment of the crop bj’- 
rapid eailj- groAvth. The question of nuiseiy treatment theiefore 
merits moi'e attention and the records on the laungj'as of Bengal 
Avhich contains much A’uluablc iiifornmlion in thiv respect uill be 
oi great interest to Porcst Oificcis in Burma. 

(11) The Plains forests in Lower Burma oiler a dillerent prn- 
bluiu. Generali^’ these loiesis me the Xen remaining piece*- of Ihe 
Old forests which not so veiy long ago eovered a gieal portion of 
the cxton.«!ivc paddj’ plains of Lower Burma, In some erases the 
forest has sui'vived because the ground is sHghtlj' higher than 
the rest of tho plain and tvas not ihereloro suitable for peinianenf 
cultivation. Sueb areas are nsuallj' fniiK- well drained and le- 
generation bj' the tuungv-a method can be adojtled. ilnny of the 
reserves, ef^ocinllj' near the lailwaj* line, weic however ent out of 
the oi'iginal foiests and piescrvcd tvlien it was soon that the original 
forests AA-ould rapidly dis.tppear with the iucxen'-e crl oultivatiou. 
Ill these oasew perinnncnt cultivation e>lpnds np to the Bes'erve 
boniKlar^* and has cnliieh- altered the natural drainage of the 
(ountiy. The result i> that the ivater camud eM*ape rapidl.v fiom 
tJic reserve and waterlogging results, Tho original foreW wa- 
established tinder quite a dUlcieut eoiulilion ami it is exeecdinglv 
difficult to repioduee it, ^ome Micres-t luis been obtained in 
allowing villagers ip plant vegetables and -iigar-canc on rondition 
that Ihoj- sow or plant lice species and tend the seedlings: but 
much of the nica ift too waterlogged even fur sugar-cauc. A fail 
amount of succot.'^ has be'*n gained Aiilh Andniuan-' Pyinaiu 
(Lugerstrocmia Jtgpoleitai) and Andamans I*adaulc {Ptcrorat-pv^ 
dalhcrgimilcs), wliile on slightly' higlier gi'onnd Pyinkado and 
Taukkyan {Terminnlta i^mentosa) promise well. Eucalypts have 
been tiiod in Jhairawaddy and iNorih Pegu iJiAisinns among other 
places and Jiavo failed. Experimental plnntalionR of fuel-yielding 
species in the Eaiaa-^e Boverve in South Pegu Division liavo nol 
proved a success owing to waterlogging and it has been decided to 
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disafEorest tliis area. The latest method of idanting attempted* ■w'os 
to transplant nnrseiy seedlings on beds 3' 6*^ high. Owing to 
heavy floods nearly all the tree seedlings planted out in 1920 were 
hilled, and it was found that the beds had sunk to a height of only 
1 foot. The bamboos planted out 'in 1919 have done weU. 

' ' (12) Indaing. — experiments were recorded during the year of 
'any attempt at inducing natural regeneration of In but Mr. Shirley 
(Bhamo Division) reports that an experiment of clearing over 
yormg In regeneration proved fairly successful. An experiment 
of making a seed felling for Ingyin proved a failure as a dense mass 
of iiteltkc grass sprang uj) and the weeding carried out on a small 
portion of the area pi’oved very, expensive. Too much cover had 
been removed. A fvudher experiment in cutting only undergrowth 
and low cover of valueless teak is being made. 

General. — ^The following are general notes of interest on 
experiments reported by Divisional Forest Officers: — 

• (13) TSucalypts. — ^Mr. Olifiord, Southern Shan States Division, 

reports that ,tke attempt to fill up gaps in coppiced areas with 
Eucalypts failed. Seedlings of IS. Globulus and ciUnodora were 
raised in the nursery but died off bcfoie the cold weather. In 
view of the proposal to experiment with Eucalypts lor the supply 
of the requirements of mine timber for the Burma Corporation at 
tK'amtu, tliis is disappointing. Tliere is no doubt that the nursery 
treatment and transplanting of Eucalypts is a matter of consider- 
able difficulty and it would probably be as well to depute an officer 
< to the Kilgin's to study methods used in connection Avith Eucalypts 
there. Members of the Burma Corporation who have made en- 
quiries in Australia say that experts there advised that there should 
be no difficulty in growing Eucalypts at Namtu. 

Experiments with Eucalypts in Lower Biuma have mostly 
proved a , failure though some few are surviving and thriving in a 
fairly swampy area- in one of the Plains Reserves in Tharrawaddy 
Division. 

y i 

(14) Evergreen species, — The Divisional Forest Officer, South 
Tenasserim Division (Mr. Mathews), reports that he is sowing 
several jof the more important evergreen species' in tarmgya. Ex- 
periments with regard to the regeneration of species growing in the 

. heavy evergreen forests of Tavoy and Mergui is of great importance 
- in view of the fact that these forests are among the best stocked and 
therefore most suited to commercial exploitation on a large scale 
in the ^ Province, The result of these experiments must be 
awaited., 

(15) Reafforestation. — ^Efforts ^are being made in the Bhamo 
Kuchin' Hills to reclaim lauvl lyi^ch, owing to 'repealed taungya 
cutting’ on a diort rotation, has^ become devoid' pf all growth except 
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bracken fern and is now unfit even for temporary cultivation. An 
aiiterupt is also being made to peimtadc tlie Kacbins to plant rapid- 
growing species in tfieir taungyas to reclotlie tfie Slopes with, forest 
^owtn and tlius to prevent further areas from being ruined. 

Mr. Shirley writes as follows ; — 

Tfhe eipteiJimenfal sowings of Mdib'il {Alrvus iiepal6'hsiij were 
hot very successful so far as can bo seen at present, but- the seed- 
lings will probably come up again during the rainS. They were 
iaostly killed back by frost in the cold weather. 

The seed was collected too late (April) and many of the cones 
v^ere probably empty of seed. The Maibu docs better wh^e no 
■weeding is done as the bracken protects it to a certain extent ff6rn' 
frost, though the danger from fire is of course increased. 

So far as can be seen sowing in lines in shallow pits gives better 
results thari broadcast sowing thongh it is, of course, much harder 
to find the seedlings nndcr the latter system. It is tindoubtedly 
better to clean the seed and tlirow away the cones. 

Silver Oak {^cvtllea rohusta) has come up well at Sinlum 
(6,000') Lepylvha (6,000') and Lweje (3,500'). 

ITgu (Cassia Fistula) came up fairly well at Lwcjo (0,500') and 
e few Taungdama (Cedrela Toona) are also alive. 

Other speeios Hnaw, Tomano, Baing (Tetramelcs nitdiflora) and 
Yedema (Cedrela species) tried at Sinlum, liOpykka and Lweie all 
failed. 

({!6) J/tVccZ?anco 2 ^^-~I?lantalions 6f Mulbei'Ty for silkworms at 
Sehe and Namtu in tho Mandalay Division have proved suecessful. 

Prom Mandalay and Meikiila Divisions oumc reports of the 
eiitiro failure of plantations of Cassia Fistula and avriculata. 
Those were made with a view to the supply of hark for tanning. 
The sites for tho plantations seem to have been badly chosen. 

Tlie Divisional Porcst Officer, Dowoi’ Chindwin, repoits on some 
experimental plots made with a view to clearing out SirohilaniJies 
cheaply and regenerating teak. Ho also reports on some experi- 
ments made in regenerating Cutch. A certain amount of success 
•Wsfs obtained hy dibbling cutch seed 3' x S' but otherwise the ex- 
pefimelUs have proved nothing and do not seem to have been given 
flWfch' supervision. The Conservator remarks that bo can see no 
use iji spotadic uni'egulatod experiments. 

5. Puhlications . — There were no publications on silvicultural 
matters during the year. Arrangements have been made for the 
issue of information of interest to the Burma Porest Oflacor in the 
form of BuUotins. Tho first* three numbers of this series arc 
already in the press, U’ho series will include notes on other 
subjects such as Economics, Botany, 'Zoology, etc., a separate 
Wdrics being kept for each subject. 



CHAPTER III. 


Eobest BoTA2?T. 

, Cen iral Institute. 

TKo Eorost Botauisi -was absent on leave, vritli tlio exception 
. of tlio last throe months only of the period under report. The vrork 
of ' the branch, in consequence, -was chiefly confined to routine 
duties htit some progress was uindo Avith research work under 
the items noted below: — 

Ecology of ifal . — The result t>£ the sowings made in Juno 1920 
ixi the local Jlohra Bun forests has .sui>ported the results obtained 
in previous years, vis., that sowings in small olcaringB are more 
successful than sowings under partial or complete oveihcad coA'^or. 
Tlie development of the older seedlings, also, has now clearly 
domonstratod the fact that, by ortifir3ial sowings in these clearings, 
seedlings can bo laiscd in the local forests with little or no dying 
back and which attain a height of 6 feet in 6-7 years, A factor 
Athich haa assiiiued eomo importance during the year with refer- 
ence to the deA'clopment of these older seedlings is the damage 
done hy rafs and porcupines which destroy a number of vigorous 
young seedlingy by eating through tho sappy tap-roots. It Is 
helievod that this kind of damage Avill he relatlA'ely unimi)ortant 
Avhon work is carried out on u large scale and the supplj’’ of 
vigorous young seedlings is greatly increased. A very similar 
state of things has been noticed in ilie case of damage to the seed. 
In bad seed years Avhcu A'ety little seed available in tho local 
forests, porcupines and other animals destroy a large proportion 
of the seed in tho artificially sown areas, whereas in good seed 
year’s practically no damage is done. 

Based on the experimental work carried ont under this head 
in recent years a group-ctm-Slrip system of regeneration, which 
was outlined in a paper by the ^Porest Botanist in the Indian 
Forester, XIiY, 1919, pp. 119-132, has been suggested for certain 
types of sal forest, i'ull details wore necessarily omitted from this 
])reliminary sketch and there has been some misunderstanding in 
conbequonco regarding the scope of^ the work AA’hich has already 
been done and of that Avhich it is suggested should now he under- 
taken. An article dealing Avith the various criticisms which have 
been recently published regarding Uic suggeslcd systom was sent 
t<» the Indian Forester for pxiblication towards the close of 
the year and tho final proof of fhc Forest Becord has been passed 
which contains the. detailed account of the oxperimontol work 
carried out up to date. 'Wlia.t is now desired is that tho work 
initiated by the Forest Botanist, working intensively on a small 



scale, sliould be carried a stage further by getting local forest 
officers to test the suggested syatem on a larger scale than the 
Porest Uotanist has been able to do. There is no doubt that ■work 
carried out on a large scale, in differ ent localities, by forest officers 
themselves is most likely to cany th^ conviction ■which is necessary 
for the adoption and successful working of a practical system of 
forest management. On the other hand, by carrying out the 
preliminary work on a small scale, unnecessary expensU and waste 
of labour and time are prevented. 

It is satisfactorj’ to note that the Conservator of Working Plans 
in the ITnited Provinces has no^w agreed to test the projiosed 
system oxperimentall 3 ' on a large scale. The main principle which 
has emerged fr-om the work done ‘up to dale on this* subject ’s 
that, in order to accelerate lire growth and establishment of sal 
seedlings, it is necessary to secure, as far as possible, the most 
favourable conditions of soU-moisluro turd soil-aci-ation Cironghout 
the year, and that these conditions can often be greatly improved 
by maldng small clearings, with a suitable arrangement and degree 
of side shade, and hj'^ raising the seedlings in these open areas 
instead of under the shade of the forest. In this way favourable 
conditions of moisture and soil-acralion can ho secured, dense and 
vigorous weed growth is not produced, frost damage is j)revenled 
and 'the soil surface does not become injuriously hardened or com- 
pacted. Whatever the precise systems of management may be 
which are ultimately adopted to suit tho local conditions prevail- 
ing in the various t^-pes of sal forest, it is probable that increasing 
attention will be paid to the importance of this principle in the 
Indian Working Plans of the future. Local officers in the United 
Provinces have initiated largo scale experiments during the year 
for the purpose of determining the best waj” ol appljdng tbc 
principle in question to sal managed under the uniform method 
of treatment. 

IScology of Teak . — ^In J91G the P’orest Botanist published the 
results of experiments which showed that clear felling had a 
decidedly favourable oft’oei on the germination of the seed and on 
the development of the seedlings of teak {Indian Forester XLII, 
pp. 51-57). Durhig the 3 -ear this matter has again icceivcd atten- 
tion in an interesting article by the Hon. J. W. Best in the 
Indian Forester XLVI, pp. 411-416, where the opinion is ex- 
pressed with reference to teak plantations in Berar that *' clear 
felling in strips is liltely to lead to the best results.” There is 
little doubt that the principles which have been found to apply to 
sal will also bo. found to apply to a considerable extent to teak, 
and it is believed that there ia considerable scope now in India for 
ecologists working in co-operation with forest officers in devising 
improved methods of treatment for itfon 3 - of our important species, 



41 

i 

the seedling gron tli. of which is at present often unsatisfactory and 
very slow. 

dlooi disease of sal caused by Pdlyporus sJioreae . — ^In co- 
operation with Dr. Shaw of Pusa a mimber of healthy sal saplings 
at Dehrn Dun were inooiilatod with PolypoTus sltoreae in 1916 by 
the Assistant llotanist, ilr. Abdul Hafiz Khan. During the year 
under rej)ortj sovernl of lliesc saplings were dug up and examined. 
The results so far oblaincd indicate that, while the fungus is 
tmable to attack' a health}- un wounded root, successful inoculations 
were invariably obtained when the niycelirim was placed in contact 
with the wood in the interior of the root by means of a wound. It 
is interesting to note that Hr. 'W. E. lliley, in his recent work 
on the larclx, in the United Kingdom, has eomo to the conchision 
, iJial good soil j-eration i.s of great importance for that species and 
’ that the fung;;-. J<'ovief annosiis gains an entranee into this tree 
tlnungh roots whieh have been killed by bad soil aeration {Fungal 
IJist'ascs of ilu Common harch Oxford, 1919, p. 184), It is pro- 
bable tlint tbe most cil’eetive means of controlling troublesome root 
diseases, such as that of the sal mentioned above and that of 
Dalhergia Hisso'i caused hy Fomes hwuJiis, will consist in improved 
methods of treatment which will ensure a better condition of 
water-supply atul soil aeration. 

Spike DUchcO of SnruIaL — In the annual report for 1917-18 the 
Forest Jiolnnist di-ew atteiition to a line of inquiiy which seemed 
to promise gootl results. There is a fro(juent connection between 
spike, both in Xirgpki/it and »’^niidal, mid the widespread death of 
twigs caused by weak parasitic fungi and it is possible that spike 
ifj caused by a veiy dilute solution of an onzyinc excreted by these 
fungi wliich ma^y only he able to enter the main water and sap 
cniTonts in the plant when life damage is nnnsually severe or 
prolonged, when the plan! has been weakened hy other factors or 
under other special eonditions. Sneh a hypothesis would harmo- 
nize with practieally all the theories ■uhich Jiave as yet been ad- 
vaneed regarding this disease and it has received considerable 
snjiport from the recent work of Mr. "W. B. Brierlcy on Botrytis 
cinprrn in England. While on leave in England recently, the 
Forest Bolnnist discussed this question with one of the leading 
mycologists at <homo who expressed the opinion that “ a careful 
study of the enzymic relations of common tree fungi would I think 
be invaluable and might give the key to Ibc whole problem.” 
With the early addition of a Mycologist and a Biological Chemist 
to tlie staff of the Forest Besoai'ch Institute it is hoped that this 
line of research will now he euergolically developed. 

' SysieJtadc fJolany . — During the year 22 specimens were idonti- 
£od at Debra Dun for inquirers and the Forest Botanist while on 





leave studied the material in the Kew herbarium of the genus 
Tamarix, Mr. II. H. TIninos is ■vrorking at the ITorest Mora of 
Bihar and Orissa, Mr. E.. N. Parker is revising liis Porest Plora 
for Ihe Punjab, Rai Bahadur Kanjilal is ■working at "the Forest 
Flora of Assam, Mr. C. E. Parkinson has completed his draft of the 
Forest Flora of the Andamans and Descriptive Lists are in pre- 
paration for the United Provinces by Messrs. A. E. Osmaston and 
P. C. Kanjilal. 

HerJjaritnn . — G66 sheets were added to the herbarium during 
tl\e year, the chief contributors being Messrs. A. E. Osmaston, E. 
K. Parker and W. J. Lambert. 

Library . — 19 volumes exclusive of periodicals ■were added. 

Tours . — The Forest Botanist visited Pusa in February and 
gave an address on the Physiology of Disease at the Conference of 
Mycologists, which was also attended by the Assistant Botanist 
Mr. Abdul Uatiz Khan. The Assistant Systematic Botanist 
Mr. B. L. Gupta attended the Indian Science Congress in 
Calcutta in January 1921. 

Indents. — A. large number of indents for seeds Tvere complied 
jvith and they 'were despatched to various places in India and to 
England, France, the XTniled States, Egypt, Ceylon, Palestine, 
Abyssinia and Mesopotamia. 


Burma. 

,oJS-cer on special d\ity examined the oaks and chestnuts near 
Maymyo and in the Korlhem Shan States with reference to their 
usefulness as a source of tannin. He found several species which 
may bje now and further specimens will be collected. 

Many of fho planted Padauk trees {Pterocarints ijidicus) in 
Loyier Biu’ma have died recently, and it is believed that -their 
death w.as duo to a root fungus. Specimens were sent to Dchra 
Dnn. 

.A few specimens were collected, and named, but nothing was 
done in the Maymyo Herbarium during the year. A trained 
Superintendent was engaged in England to take charge of the 
Botanical Garden at Maymyo and of the Government House 
gar, dens at Mandalay and Eaiigoon; ho took over charge before the 
end of the year. ’ 

"Work in the Botanical Garden at Maymyo continued through- 
out Ihe year. The results are already very good and, as noted 
last year, the Forest Department and the general public are veiy 
greatly indebted to Lady Gu-ffo for the splendid work she has done 
there. 
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CHAPTER IT. 

PoEEST Economy. 

Central Institute. 

Tile year .under report saw a definite step iox^fBxdL in tlie 
esp 9 .nsi. 0 n of .the Economic PrancL.. Ep to the commencement 
of 1920, the staff consisted of the Eores’t Economist and his 
,ant, the Tan Specialist, a Museum Assistant, and .an office 
establishment barely sufficient to carry on tbo .u^ork. Since tfien 
the Seoretaiy of State for India has sanctioned the addition .of 
six new sections, namely: — ^TTood Tedvnology, Seasoning, Timber 
Testing, Wood Prc&'ervation, Minor Eorest Products, ^d P.aper 
Pulp, and officers liayc been appointed to all sections except to the 
first and fourth. A number of Upper and JjOWct Grade .assistants’ 
posts bavc also been sanctioned for eacb section, which will gradually 
be filled up as cacli section develops. 

Tho Eorest Economist returned fi’om deputation to America, 
Canada and England in August 1920 and at about tbo same time 
■tbo experimental machinery purchased in the nhove countries 
arrived in Dohra Dun. A set of wood working machinery was 
purchased in India and was also rocon^cd during the year. 

In consequence of the above new development, the staff was 
chiefly engaged on organisation work in the several sections and 
little could he done with respect to now investigation, wJiile m’aoh 
of their time was taken up in checking the experimental plaat 
received and in outlining projects of work to be taken up in fu.turp. 

1. Section of Wood Technology. 

Until a wood tocbnologisl is appointed no work is possible on 
the purely technical side of .this subject, s\ich as the preparation 
of microtome .slides’ to facilitate identification, and the examina- 
.tiou of the physical properties of Jaidian timbers. The .work was 
.confined to finding new markets for timber and in tbis connection 
an extensive enqiiiry is in progress at this Institute, working in 
conj.unotion witli the Utilisation Circle, Bareilly, United Pro- 
winces, and a large oil factory in Madras, to test certain timbers 
■for .the man-afaclvre of oil casks*. Another enquiry is being 
carried out^ .also in conjunction with Bareilly and a .well 'known 
English film, to .test Indian timbers for cotton .bobbins. Similar 
enquiries ore in hand in respect ,of whiJtey kegs, boot lasts, ‘tool 
handles and .other wooden arliclcs. 

Eor tho 'lo.‘«t ton Or more years tho ' publication of a series of 
bulletins 'has' been in progJ’esS, each dealing with one of -the more 
important Indian timbers. Up to date twenty such notes 'have 



been publisbed wliile tbree more are in tlie PreaSj one is under 
compilation, and information on six. otlicrs is being collected. 

A complete experimental Uix'ee-ply iiiacbine U’as purcliased in 
America "wliicli lias since been leceived in Uelira, and Tvill be 
erected in llie new laboratories. The scope for tbree-ply furniture 
and ornamental panelling is very considerable in India and as soon 
as ■ the machines are working it is proposed to test our more orna- 
mental timbers to determine their qualities and appearance when 
cut on a rotary section. 

A saw-mill to feed the seasoning kilns and wood workshops 
has also been purchased, which will bo one of the first plants' to 
be erected on tlic new site. 

A large number of enquiides from firms wore dealt with, 
covering a variety of uses for which timber is used. A definite 
start was also made in collecting and publishing price lists of 
vaiious Indian timbers. 

2. Section of Seasoning, 

Though extensive experiments to ascerlain the best method of 
naturally seasoning timber have been in progp.’C8S for some years, 

D separate section of -seasoning was not started until a specialist 
from the United States Government Poreyl Products linborntories, 
Madison, Wise., was appointed last autumn. Soon after Mr. 
Sweet's arrival he cairicd out the final inspection of the seasoning 
experiments in Bengal and the Oonti*al Provinces, the results of 
which will be published in the neai future. The development of 
this section is of the gieatcst importance and will undoubtedly 
lead to results' of far-reaching importance. The apparatus for the 
four blower and three steam spray drying kilns is now coming to 
hand and it is hoped to erect the kilns in the cold weather, 

3. Section of Timber Testing, 

A new section of Timber Testing was brought into being during 
the year, and the services were seeiired of the Chief of that section 
in the Canadian Go'vernment Forest UaboTatories, at the McGill 
UniA'ersity, Monlreal, As some of thd testing machines purchased 
in England and -America have reached Dehra Dun, "Major Seaman 
at once set to work to assemble-,the 100,000 lb., 3b,000 lb., 10,000 
lb., universal machines’ and the 250 lb., impact machine and it is 
hoped to get to work on' the preliminary testing oiierntions at once. 
One of the first levies of tests to be carried onl- is oh eredwood of 
spriice to dotermineI*ifcs value for sleepers' after impregnation. • A 
complete 'project according, to which- tests on the more impoi-tant 
Indian .timbers will be carried out is under preparation. The^ 
importance of this woiJc cannot be over-estimated# 
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d. Section of Wood Preservation. 

A complete experimental antiseptic pressure plant was receiTed 
from England, but was not erected as tlie Eorest Economist bad 
not time to spare owing to tlie beavy calls made on bis time in 
connection witb tbe rapid expansion of bis branch. The appoint- 
ment of a Wood Preservation Specialist is sanctioned but a suitable 
officer lias not .yet* been procured. Tbe question of developing 
this section is of great urgency as the railways are now keenly 
interested in the matter, one having actually erected a treating 
plant while tlu'ee others comtemijlate doing so. 

The experimental sleepers) laid from 7 to 10 years ago in open 
lines and treated by four different methods were inspected. Those 
laid in the lines 10 years ago and treated by the Powell process, 
.show that Terminalin tomentosa, (Sain) are, with few exceptions, 
doing remarkably well. Pinus longifolia and Pinus esecelsa are 
also still doing well in the dry localities, moderately so in damp, 
and have all been rejected after fi*om 9 to 10 yeara service when 
placed in very damp localities. The two Dipterocarps, In and 
Kanyin (D. tvbercnlatus and turbinatvs) have lasted 10 years, the 
cause of rejection being deterioration under the rail seat and around 
the spike hole. Had both the Pines and Dipterocarps been laid 
with bearing plates they wotild have lasted 2 or 3 years longer, 
bringing their life up to that of deodar or sal in similar localities. 
In the other experiments ti'eatment with creosote and earth oil, 
introduced' in fairly large quantities, have given better results than 
either treatment with a small quantity of high grade oil or ti'eat- 
ment uith chloride of zinc and creosote. 

5. Section of Minor Forest Prodvets. 

At the end of the year an Imperial Eorest Officer was appointed 
to this section, and it may now confidently be hoped that our 
knowledge of this subject will expand rapidly. , 

The question of'utili.sing the gum-oleo-resin of Boswellia serrata 
was ' advanced a stej) further by the publication of Dr. Eowler's 
valuable note on the work he had carried out at the Indian Insti- 
tute' of Sciences Bengal, ore. His process djifers from ■ that 
advocated byj Mr. Puran^Singh in that alcohol is not used 'as a 
solvent. The Gwalior State are about to qrect a plant working by 
the solvent pyoce^s, the results of Vhieh will be watched with great 
interest, while a Bombay company are applying for a lease in 
that Presidency; '.so that there is every hoj)e Of. this industry 
developing in the near future. , 

' The steam distillatiou of Rosha Grass Oil is now carried on 
as a. commercial undertaking and is bejing carried out successfully 
hjf’ ft. company in the Central Provinces,' 
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The investigation into the manufacture of charcoal briquettes 
has been continued. Tlie points to be nettled are whether charcoal 
can be ground without undue danger of spontaneous combustion 
but with the pressure necessary to produce a satisfactory briquette. 
The pressure question is shortly to be taken up at Dehra Dun, 
while a parallel line of enquiry is being followed by sending 600 
lbs. of charcoal and 100 lbs. of binding material to a well known 
American briquetting film, with which to carry out tests. 

6. Section of Paper Pulp. 

Mr- Baitt, who look over charge of this Section last December, 
was previous to his joining this Institute as a whole-time officer, 
on deputation in England in connection with the design and 
manufacture of an up-to-date experimental paper and pulp plant, 
which it is hoped will soon arrive at Dehra. Since the armistice 
Hie question pf utilizing bamboo for paper pulp has received 
much attention both in this country and at home, with the 
result that one bamboo pulp factory has been erected and is 
running near Calcutta and another in Burma, while several similar 
schemes) are well advanced in Burma and elsewhere. The preli- 
minary work of carrying out new surveys of possible bamboo areas 
in Bihar and Oidssa and Madras was undertaken during the year, 
while the officer in charge also paid a visit to Burma in connection 
with a grass pulp scheme. 

As soon as the experimental pulp and paper machines are 
erected it is) proposed to carry out a complete series of tests on 
Savannah grasses. 

7. Section of Tans. 

Mr. Pilgrim contimxed his investigations into the tan values of 
the chestnuts and oaks of the Shan States and of certain Diptero- 
carps and other kinds which occur locally. So far the results are 
extremely encoxiraging but it hav not yet been possible to complete 
the survey by forest officers on which the possibility of utilisation 
on a commei’cial scale eventually depends. 

The report of the above officer on the TanstufCs of the 
Sunderbans Porost Division ” the investigations of which had been 
undertaken in the previoxis year was published by the Department 
of Indxxstries, Bengal. In this case also the departmental survey 
has not yet been- completed. 

8. Snh-secHon of "Wood Worldng. 

^ To test the properties of timber in so far as the}'’ lend them- 
selves to he worked Cp for turnery, fnrnituro or carving, etc., a 
eub-section of wood woijting was formed towards the end of the 
year and a skilled wood worker appointed in charge, ITot only 
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will tliese shops carry out investigation as detailed above hut they, 
will alao attend to the requirements of other sections, such as 
preparing specimens for timber testing and the museums, malcing 
specimen hoses, office furniture, etc. 

The number of enquiries on the strength, seasoning qualities 
and treatment of various' timbers, substitutes for imported timbers, 
on pulp, tans, gums, resins/ oils and other minor forest products, 
increases very materially from year to year. Iformerly, when 
there was only a Porest Economist and his assistant to deal with 
such an enquiry, the answers given were often not satisfactory; 
with an enlarged staff of specialists, matters are now on a some- 
what sounder footing, but it will not be until the laboratories and 
worhshops are equipped and in full worlcing that the entire benefit 
can be derived fi-om this branch of the Institute. 

A number of interesting exhibits, chiefly manufactured articles 
obtained from the Empire Eoi'est Exhibition held in London, were 
added to the Wood Mnfeums, while additions were also made to 
the wood collections and Hinor Products Museum. 

Punjab. 

Seasoning 'of timber. — In the Kangra Division the Ohi 
{AlUzzia siiintlaia) timber seasoning experiment undertaken at 
the request of the Eorcst Economist is still in progress. 

Some 48 pieces of Bakain {Mclia azedaraoh) scantlings already 
under experiment were sent to the Eore&t Economist at the 
Research Institute from Change Manga during the year. 

In the Jallo Resin and Turpentine Eactory experiments in the 
closer regulation of distillation by means of the refractive index 
and investigation into the keeping qualities of Jallo Turpentine 
of grades I and II have been continued. The manager of the 
factory has also been carrying out an investigation as regards the 
colour of rosin with a view to the production of a paler rosin which 
Will command a bettor market. 


JJihar and Orissa. 

Seasoning EicpeTimenfs.—Hhe. final inspection of the seasoning 
experiments on Jamun {Evgenia Jambolnna) and Rohen (Sovmida 
tebnfuga), which were commenced at Sambalpur in October 1918 
have been carried out and 'the results wiU bo published in the 

Research I^titute publication on natural seasoning now in course 
of preparation. ^ » o 

CbaraoaJ e.vpermenk--TheBo are still in progress. Conclu- 
sions up to date are as, follows; — 

• (1) The ordina^ paraboloidal shaped kiln* of a diameter of 
about 15 or IG feet gives the host results as the burning 
IS easily controlled and the qtfllity of charcoal prodheed 
is good.^ . 


bSI 
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(2) Kihis of a larger diameter than 16 or 16 feet are m\icb 

more diiliculi io control, are disliliod l)y tlie local 
burners on account of tbeir size and ore no more eco- 
nomical to burn tban tbe smaller kilns. 

(3) Lighting from the, top gives better results than lighting 

fi’om the bottom as tbe burning proceeds more regularly, 

(4) A kiln covering of dry or slightly moist earth is superior 

to a covering of jnud plaster as {a) cracks are not 
formed, (6) the kiln can be more easily rammed as it 
settles, and (c) most important of all, it entails tbe use 
of the minimum quantity of crater. The peiTontago 
yield of charcoal is tho same. (No experience has yet 
been gained of burning dry covered kilns in a wind. 
Possibly they will burn too rapidly and the yield will 
be smaller). 

(5) Permanent paraboloidal shaped kilns of sundried bricks 

have proved a comparative failure as (<?) the initial cost 
is high, (It) burning is dilRctilt io control (c) and the 
extraction of tho charcoal is difficult and expensive, 

. Actually the outlimn of charcoal from permanent kilns 
has heon poor in quantity and quality, 

(6) Chai*coal produced from green wood is lighter and smaller 

than that produced from di'y wood. The volume per- 
centage of outturn is the same. 

(7) It is not economical to S'plit up wood into hillets of regu- 

lar size to obtain closer stacking ns there is little gain in 
volume percentage and large sized charcoal fetches the 
best price. 

(8) The average percentage of oiitturn by volume of 120 tons 

of sal charcoal was 40 per rent. The averrige is 
steadily ri.sing and for tbe last 3 kilns bunit was 50*6. 
Figures for percentage of outturn by weight arc not 
available as? tbe weighing machine was found to be 
unreliable. 

(9) The average cost of producing 320 tons charcoal and 

transporting it to tbe railway with a lead of 7 miles 
has been 11 annas per maund. For the lost three tons, 
tbe wwk being vciy strielly supervised, the average 
was only 0-5-8 per maund. These figures exclude 
overhead charges which would not however amount to 
much. ” * 

_ t 

OO) Female labour is cheaper and- better than male labour for 
tbe actual work of constructing and burning tho kilns. 
(11) The health of labour engaged- rontinuotislj' on the work of 
burning and extraction tmlfers considerably. It has 



ttus becu found necessary regularly lo intercliange the 
various tasks. 

(12) Ifo 'definilo results Lave yet been obtained in producing 
cbarcoal from species other than sal except in the case 
of Euffenia J ambolana which gives a good hard charcoal 
and which can be burnt in the same kiln as sal as the 
rate of combustion is the same. 

Bengal. 

The problem as to the be'^l means of utilising as fully as possible 
all the proclxice of a Altj' acre dear felling coupe of sal mixed with 
its usual associates and a considerable underwood of miscellaucous 
evergreen species was investigated at Sukua, Kurseong Divisions 
during the year. The rouiio had lo be cleared by the beginning 
of Maj'- in order to be sown up uilh sal and field crops. 

The Darjoeling-llimalayan llailwaj- Company wore approached 
and they considered that the amount of timber and fuel lo be trans- 
ported justified them in running a siding of about half a mile into the 
coupe. The Forest Department provided the necessniy sleepers 
free, the llailway found the rest of the material and bore the 
construction charges. I'elling and dressing of timber and stacking 
of fuel was done by contractors under the T’orest Department. 

All sal limber that was fit to cut into really good logs i.e., 
straight lengths of 20 ft. mid over was so converted and dragged 
to the siding. Logs of any girth o^er 4 ft, of this length are 
too heavv- for the local earts to manage, while shortening the 
length reduces the value per c.ft. very seriously, so a donkey engine 
was rigged up as n fikiddor which diuggcd the logs from all over 
the area by wire rope to the siding and also loaded them into the 
railway trucks. This limher was then taken to the big dop6t at 
Siliguri, the junction of the Darjeeling narrow gauge railway with 
the Eastern Bengal Bail way metro gauge line, and sold there. 

Sal unfit to give long logs was sa^vn by Kepalcsn sa^vyers into 
B. G. and M. G. spetnal sleepers in fulfilment of a largo order; 
the rates paid for special sleepers ai’o considorahlj' higher per c.ft. 
than those for standard sleepers. 

There is a good demand for J imdi planking of most of the 
other species for local use as lea chests and a tanall saw mill was 
under constniction to use this raatorial hut did not actually start 
work diming the year. A considerable quantity of Simul and other 
logs however were collected beside the saw which has since got to 
work and outs about 2,000 square ft, of J incTi planking daily. 
The rest of the soft, wood timber was sawn by hand 'into I inch 
planks by saM’ycr.s employed -by local tea gardens. Tops of &nl 
‘and other species and most, bf the underwood was cut into stacked 
firewood and Inkcu by local lea gardens as engine fii’ewood. It 
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was also sold in small quantities to bazaar firewood dealers, and 
a new trade was opened in fii'ewood by train to places' in the hills, 
both for domestic use and for hill tea gardens. It was found 
cheaper to get this firewood from 20 miles away by train than to 
cut in the hill forests within or 4 miles of the garden. It is 
expected that this trade will expand with the saw in full worliing 
order next season. 

Assam. 

The increasing value of ‘ Agar a deposit only found in the 
wood of Aguilaria Agollocha, has led to experiments being initia- 
ted with a view to inducing the formation of the product in various 
forms of wounds, borings, etc. 

Burma. 

The remarks made about Burma in Chapter IV of the Progress 
Report for 1919-20 can, with a’ few additions, be held to apply to 
the year under report. A good deal of work has been done at 
Rangoon, but most of it is of a preparatory nature, and it would 
be premature at present to attempt to go into any great detail 
as to the developments in economic research which are likely to 
take place in the near future. 

Proposals for timber research in Burma are taking the form of 
a sawmill, workshop and laboratory in the Government Timber 
Depot, Rangoon. A good deal of the machinery has been pur- 
chased, but up to the present construction had been limited to (1) 
a temporary sawmill, (2) Ofiice building and (3) Dry Rilns. 

Mr. Jj. V. Tcesdale, Timber Seasoning JSxperfc from the Madison 
Laboratory, XT. S. A., an'ived in Burma in Septepiber 1920, but 
it was not until after the close of the year under report that a 
start could be made with actual construction. of the experimental 
dry kilns, consisting of a battery of three chambers of the Tiemann 
type. Within a few months it is' hoped that construction will be 
started on the permanent sawmill and the workshop. 

One of the most urgent needs of the Province is an economic 
survey with'a view to ascertaining the supplies available of various 
timbers., A few well laiown timbers such as Pjdnkado {Xylia 
dolaTjriformis), Taukkyan [Terminalia tomentosa). In {Diytero- 
carpus tubcrculattis), Ranyin (Dipierocarpus tiirbinatus) etc. are so 
widely distributed ‘and are known to exist in such -large quantities 
that.there is no immediate fear of over-exploitation. But with a 
number of other .species the case is verj' different. Their distri- 
bution is more localised and diffused. It is a matter' of difficulty 
to extract any considerable quantity for experimental sale and it 
rs impossible to .say on what scalo extraction can safely be con* 
ducted without risk of over cutting. Tinder this, head may be 
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moiilioncd Ilnaw {Adina coi'di folia), Tliitkado (Cedrela Toona), 
Tliitka (Penatace hurmanioa) and Tamalan {Dalhergia Oliveri). 
Some enq^uiries liave already been started but progress in a general 
economic survey must naturally be extremely slow until tbe staff 
of officers for general duty and for researcli work in Burma bos 
been very mucb strengthened. The time of the Conseiwator, 
Utilization Circle, is already so completely taken up with the 
multifarious duties which have devolved upon him that he has 
not been able to give much pei-sonal attention to the subject, 

A very useful publication under the title of “A Handbook of 
the ITorest Pi’oducts of Burma ” by hlr. Alexander Rodger, 
I.P.S., was published during the year by the Superin- 
tendent, Government Planting, Burma. The book contains a 
great deal of very useful information with regard to Burma timbers 
and otber forest products. 

Central Provinces. 

Seasoning of Timber. — The seasoning experiments canied out 
under the direction of. the Research Institute have now been com- 
pleted and it is expected the results will be published shortly. 

In connection with the determination of the practicability or 
otherwise ,of seasoning Allapilli teak by girdling, 133 teak trees 
were girdled in November 1918 of which 61 trees were felled in 
November 1920 and 6 in March 1921. The results so far obtained 
show that (a) even after 2 years and 4 months from girdling the 
timber at the centre of the log is still unseasoned and (b) the ten- 
dency to splitting and shattei'ing on felling is such that girdling 
cannot be adopted as a practical method of seasoning in Allapilli 
as the loss thereby caused is enormous. 

Suitability of timbers. — One hundred scantlings of log-seaSoned 
Xarai {Saocopetalum tomcniosum) were sold at a cheap ra'te to a 
Bombay firm for trial in the form of billiard cues in March 1921. 
The firm will be asked later whether the cues made from them have 
proved satisfactory. 

Lac eo'periments. — ^Lac experimental work on Sobleichera 
trijuga (Kusum). It hhs been decided to introdtice departmental 
lac work in South Raipur but as existing contracts have not yet 
expired, only preparatory measures have so far been.^ possible. A 
casual inspection, of the Rusuin trees of this division growing in 
mixed and usually thick forest shows tliem to be tall, wide-branching 
trees and by no means resembling the low crowned, much-branched, 
gobseberjy-bush-like typical Rusum tree on which lac is usually 
grown. Their form is ,such that it is physically impossible for any 
man to climb anywhere near to the tender twigs on which alone lac 
will grow. It is obvious therefore that the infection and subsequent 



53 

ccllcction. of lac froni such, frees would Ije diScuIt and Jiazaxdous. 
A xtumber of trees Lave tlierefoare been completely pollarded, the 
point of pollarding’ being dictated not so much by scientific prin- 
ciples as by the phj’sical incapaei^ of even the most expert of jungle 
tribes to climb more than a certain distance along the ivide spread- 
ing branches. Usually, however, branches were cut above and not 
below a fork. The time of the year for such pollarding had to be 
decided on theory only. It is generally believed that trees in this 
province have a period of rest ia the cold weather (lanuary- 
rebmary) and this period was selected. As however lac is a bivol- 
tine insect two pollardings are required each year, one in prepara- 
tion for each brood. The cold weather pollarding is assumed to 
prepare the trees for the nest cold weather infection about twelve 
months later. The June- July infection remains; and it was 
decided to pollard in July-August in preparation for this, for the 
' following reasons. Observations in connection with the study of 
lac point to the fact that the growing season of trees in India (r.e., 
the period o£ active metabolism) which commences usuaUy 
the hot weather and dies away sometime in the autumn, as dmded 
bv a period of almost comidete cessation during the rams, mduced 
Mly Iv tic xeduoMoB of o»otio p«o.uxe of tl. oap to ^ 
the w.ator-lo'^ging of the sbil so that the sap caniiot rise m the trees, 

a * n-tr the reduction of transpiration due to the. water vapour 
mi portly to tlo^to^to^P 

woro polloJa^ ■ 
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Fboto.'^ccb. Dbpt., Thomason College, Roorsee. 

Kusum tree pollarded in August 1920, Kusum tiee pollarded in February 1921 

photographed in March 192] , and photographed the same day. 
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necfessary by tbe results of tbo work in tbe previous rains. A pbo- 
tograpb of a tree pollarded in February and pbolograpbed on tbe 
same day is shown at Plate VI. 

Bombay. 

Fibre . — ^Tali l^alm fibx'e obtained from tbe leaf stalks was sent 
tO'"' ■ 

(1) Tbe Ganges Rope Co., Calcnita. 

(2) Tbe "Westein India Ro]>o Go., Bombay. 

(3) Tbe Pibro Expert to tbe Government of Eastern Bengal 

and Assam, Dacca; 

Report from (1) is as follows; — 

“ Tbe Tali fibre sent .to us for experimental purpose is of no use 
for rope making. Tbe fibre is very brittle and cannot 
be softened oven after batching the fibre for six months. 
We cannot say what other utility it has.” 

Reports from (2) and (3) are awaited. 


CHAPTER V. 

Eonnsr Zoology. 

Central Inslitvtc, 

IxsEcrs or Tidi Saj.; — Borers. — ^3n tbo area of tbo epidemic 
occurrence of Ilojilocerambyx sitinicomis' in Tbuno forest, Debra 
Dun, observations were continued on tbo -plan of previous years, in- 
volving enunxerations and plane-table surveys. Particular attention 
was paid to the effects of edapbic and climatic conditions on tbe inci- 
dence of the borer, wbiob is now correlated with annual rainfall. 
Tlie I’ecognition of a connection between tbe jxoriodic abundance of 
tbo borer, tbe resistance of tbe host-tree to attack, and rainfall 
during the flight period of the beetle has materially altered existing 
concoixtions of tbe economic status of the pest. It is now aijparent 
that in a scries of years of liigb rainfall tbo increase of tbo borer 
is favoured and tbo resistance of the host-tree is lowered ; in years 
of low rainfall the reverse effect occurs. If the monsoon fails 
during the couj’So of a borer epidemic tbo proportion of ‘trees fatally 
attacked is reduced (in spite of tbo I’clalivcly increased incidence of 
tbe borer) to such an extent that tbo pest receives a^ marked check. 
Control measures based on these resxilts have been formulated and 
put into practice during tbe 1920-23 Season, the first resxilt being 
to reduce tbe yield of liorer-infested timber to a degree jnucb below 
that of any year .since tbe doiectiou of the epidemic in 3010. It is 
aniicijiatod that, given a valuation of the growing stock and its 
increment, a safeiy-limit expressed in deaths per acre* and a safety- 
, period for control operations ctn be detotnyned. A note on' tbe 



connection oi HoplacBramhyx with, the dying-off of sal was pub- 
lished in the Indian Forester for February 1921^ pp. G9-7G. 

In tours carried out in Singhbhum and Forahal divisions, 33ihar 
and Orissa, it was determined that Hoploceram'byx is rare or absent 
in. dry and hill type sal foresl^>J and that it is usually a secondaiy 
effect of Polyporus slwrecc in the moist and valley type sal, a condi- 
tion suspected some years before in the Bengal Duars forests. The 
frequent mortality of sal without the assistance oi borer attack leads 
one to consider that borei’s of the typo of Hoplocerambyse ore 
essentially secondary factors, which, however, under epidemic con- 
ditions may determine the death or survival of a weakened tree. 

Fui'ther insectary records of the development of AbolestJics 
7tt>lo^ericea, Xylotreohus smeij Platypus spp., Diapus sp., and 
Xyldborus spp. have contributed to the establishment of the eco- 
nomic status of these Species, and revealed the extent to which their 
prevalence is affected by climber-duttings and gii'dling or felling 
without removal of inferior species. 

Other Pests. — ^The seed-weevil, which has been named Calandra 
shorem has heen found to have a wide distribution and a variety 
of dipterocarp liost-jjlants. 

Insects op the Tiiak. — ^AV ork on the beehole borer of teak has' 
been in abeyance pending the appointment of a forest entomologist 
to continue the collection of statistical data. Further insectary 
^records of the minor sapwood borers and the shot-hole beetles have 
been Obtained. 

Miscellaneous Pests. — During the period under report 125 con- 
signments of specimens (including 903 insects) were received from 
enquirers for investigation. A total of 010 specimens of timbers 
was received from divisional seasoning depots for examination of 
the borer fauna. 

BouElis OP Miscem:„vkeous Timbers. — Of the subsidiary investi- 
gations the most important is that aimed at the delerinination of the 
borer fauna of timbers seasoned by various natural processes. Some 
8,600 specimens have been bred ont and are in process of olassiffca- 
idon and identification. It has been found possible to grade boring 
insects into classes according to their obility to attack (1) the living 
tree, (2) the girdled tree, (3) the felled log, and (4) converted 
timber. The recognition of tlie first and last classeSj particularly, 
{permits a coiu’ect appreciation of the success or failure of tlid natural 
methods of seasoning. Field-work in this connection was earned 
out in the Dun forests and in Bihar and Orissa. 

A short 'survey was made in the Sunderbans, Bengal, of the ^ 
borer f-mUa of swamp, slump and cyclono-Irilled trees and drift 
timber to obtain evideuco j n tiro aurvlv.d or destruction of boring 
insects hy immersion in braAish and salt-wntsr. 
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Fboto.*>Iceb. Sept., Thomaion Oollegc. Roarbcc. ’ 

Galvanized iron cages in which the and wood humidity can be regulated. 
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' IMie compilation of ilie food-plants of forest insects Ims ‘been 
continued Witb tlio issue of llic families l^laiypodidm ond 
Scaraboeidm. 

Tbe more important of tlie now records are : — 


Platypus solidus, "Vinic. 

'Xystrocera gloTjttsa, Olv. 
Xyloborus -perforans, IVolI. 
Calopcpid leagona, Xialit 
CJania variegata, Snell. 
Siromatium harbatum, Fabr, 


Phynchopltoriis ferrugmcus, Olv. 
Oryctos rhinoceros. I/inn. 
'Xyleborus sp. 

Phloeocthvs jubaias, 
Hetorohostryohus acgualis, 

‘ ' Waterli. 

Epania'sji, ' 

^Xyloirechus sp. 

* s * 

Xylodcctes ornatus, Lesne. 

^ 'Aphrodisiinn ccnlori,"' IfToiie. 

^ Xylotrechus smei, C. & G. 
Phassus, sign^fet, 'Wlk. 
Gclonaeiha liirta, Pairin. 
Pldiyptis vnciniitvsySlflf. 
Belinoia prashia, TJiemb. 
Xylailtrips fiavipes, lU. 

Olcnecaniptus bilobtts, Pnbr. 
Glenia muliigutiala, Gabon, 
Sihenias grisator, 3?,' 

Poritia homettsoni, 

Xylocopa latipes, Fabr. 
Ador^us sp. j 

' Ccrooocaus Mbisoi; Qr, 

Baotylopins sp. 

Eriocoedus sp. 

&eroplates sp. 

Ccresium ;;cy^aniGvini "Wliii. 
Arbella ictraonis, Mo. ^ 


ex Litsea polyantha} Pieros- 
permum acerifolium; 
ox Albizzia siipulaia\ 
ox Litsea polyantha-, 
ex Gmelina arbor ea; 
ex Casvarina cquisotifolia-, 
ex Alnus ncpalensisj Sterculin 
alafa; Qnerous lanuginosa; 
'Q. serrata; Garcinia iitdiea^ 
Dalbergia Sissoo. 
ex Oreodoxa regia; 
ox Cocos micifera; 
ex Xylia dolabriformis ; 
ex Abies Webhiana; 
ex Viptcrocarpvs turbinaUts; 

ex Calophylhim WighUaH'Umi-; 
ox Dalbergia Sissoo; Odvna 

Wodier; 

ex Bauhinia 'Valilii; 
ex Mallotus philippinensis; 
ox Kydia calycina; 
ex Tcciona grnndis; 
ox Heriiicra ,Foines; 

ox Sonneraiia apctala; 
ex Vateria indica-; Odina 

Wodier; 

ex Ficus rcligiosa; 
ex Shorca robusta; 
ox Slorvs alba; 
ex Dipierocarpus pilosus; 
ex Amoora Walliohii; ■ ' 
ox Bombaa malabarioivm; 
px Premna , latifolia; ‘Amo- 
. geissus , latifolia; 

S' r , 

ek ^langifcraindica; , 

cx Careya^arhorca; 
y ,ex npgoissus latifolia; 

*; I Vi * ' 
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Museum . — Tlie principal additions include 243 speoimons of 
timber, injurimis iiibccts, skins and sliikar tropliies, some ol the 
latter loaned by Sir George Hart. 

Records . — Card indices to the collections, pcsls of forest trees 
and current literature arc up to date, but tbo inlerpretnlion and 
collation of insectary records and field ‘observations has not made 
relative progress. There are about 15 subjecls on various aspects 
of forest entomology for •which material is available for publica- 
tions, but the pressure of current v’ork postpones the possibility of 
writing-up the data in Record or Bullelin form. As soon as tbo 
posts of forest entomologist are filled it is hoped that there will bo 
opportunities for publishing these data. 

Staff. — Messrs. D, Atkinson and J. 0. il. Gardner who have 
been selected for a23poiutinent to two of the posts of forest entomo- 
logist will complete their lr.aining in foj'estty nnd entomology at 
the close of 1921. It is pi'ojjosod to appoint Mr. Mackenzie, I.l’.S., 
to a third post of forest entomologist to investigate the bccliolo 
borer in Burma. 

In Rebrunry 1921, the Purest Zoologist and Systematic Ento- 
mologist attended the 4tli Entomological moeting held at Pusa. 
Papers were read by the former on the Imperial Entomological 
Conference in London, 1920, nnd ou (he progress of ro'seareh in 
forest entomology. 

Fiihlications. — The following issxied after the close of the year : 

(1) Bccholo Borer of Teak {Duomitus ccraviicvS) M^lk.} by 

0. h'. C. Beeson. 

(2) Lac and Shellac by H. A. P. Lindsay and C. M. Harlow. 

(3) The Pood Plants of Indian Forest Insects, part vi (family 

Scvarabaoidjc) by O. P. C. Beeson. {Indian Forester, 

Juno 1921.) 

Zfibrarjj . — One bundled new book.s in addition to periodicals 
were added. 

SVS'IXMVTIO E^^x^MOl.ot!V, — ^Tlic post of Svfctemalic Entomolo- 
gist has been filled by the appointment of Surgeon Commander 
M. Cameron. M.B., R.K., on the -itb Heeemlier 1920, 

The raatorinl awaiting classification and identification amounts 
to tens of thousands of sijccimens of insects and their early stages. 
Considerable 2>^ogve^s^ bn^j been made in tbo naming-u|j ol mono- 
graphed groups of rolooplern by Dr. Cameron and in the flistribu- 
tion of mnlorinl to specialists in other mdeis. In collaboration 
with Colonel "W inn-Sarapson. the Forest Zoologist has been working 
on the t^\^ision ot the Tiidinu Platypodidai and Seolylidrc necessi- 
tated the Tc-dotormination of * Stebbing’s . types. Some 350 
species new 'to the Ro''eniy»b-» Tu’^tf'iut e colleetion have been added 
during s the period und^r- revic-w. The following specialists are 
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engaged in tlie identification of forest insects (JD. indicates tire 
despatch and R. the receipt of material during the year) ; — 

'Dr. G. Arrow, LamcUicornia, Rndomychidai, EtotylidiB 
(D. R.) ; Mr. H. B. Andrews, Carahidca (D. R.), 
Adcphaga (R.) ; Mr. K. G. Blair, Tencbrionidoi (D. R.) ; 
Jtr. E. Brunetti, Biptera (D. R.); Mr. J. Corporaal, 
Gleridcc (D.); Mr. St. J. Donisthorpe, Formicidce (D.); 
Mr. T. B. I’letcher, Odonta, Pyrah'dcn (D.); Major 
Fraser, Odonata (D. R.); M. P. Lesne, Bosti'ychidce 
(D. R.) ; Dr. G. A. K. Marshall, CurouUovidrc (D. R.); 
Dr.' E. Meyrick, Miarolepidoptera (D. R.); ktiss, G. 
Ricardo, Asilidai (D. R.); Mi*. "Wasinan, TennitopJiila 
fD.) ; Governmnnl Entomologist, "Madras, Apidcc (R.). 
The following families have been revised and expanded, but the 
permanent arrangement of the collection awaits the provision of 
suitable store-cabinets: — 

Coleoptcra ; Rtaphylinidcc, Scarahreidm Cvrcidionidm, Chryso- 
mclidtr; Hyvienoptera; Fosxorcs; Lepidoplera; Lyman- 
triidrv, Notodontidco. 


Burma. 

Little progress can bo made in this subject tintil a special officer 
is appointed. ' 

No result can be reported on the trial of nest boxes in planta- 
tions in Prome and Tharrawaddy. Unfortunately in Tharrawaddy 
Division young villagers are reported to have found some of the 
.boxes first and the birds did not get a oh.nncc. Nevertheless birds 
did nest in a few of the boxe.s bxit were not seen by anyone with 
sufficient knowledge of ornithology to identify them. Results how- 
ever cannot be expected immcdi.'itely and it will require careful 
study over a number of years by an expert to record any definite 
results. 

Mr, Forster reports that early burning of the reserves in the 
"West Salween Division did not seem to effect the teak leaf defoliator 
in any way. 

Larvaj of the following' insects were found tunnelling in the 
stems of 3-ypar old ‘teak trees in Thaungyin Dimsion : — 

1. Pli'asxus signifer (Hcpialidw). 

2. dJaploliammus ceemnus {Ledmiidni). 

3. Sagra Bp.? (Chryfomeh'dai)' 

4r. Unlcnown Lepidoptera.. ^ 

. A new species of shot hole borer, 'Xyleltorus sp., Scolytidm was 
reiiarted from Nort|j. Pegu Division. Tt^was found uttaoking some 
felled Pyinkado in the Aingd^iyiun Reserve. It was identified by 

Forest Zoologist, Dehija Dim;’ who'!remark^'; — ''The' borer ds 
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naw to the collection and no previous record of this insect or its 
attack on. Pyinkado has been made.’^ 

Bomhay. 

TeaJt Pests . — ^Many of the 1919 teak plants in the Nisalnir and 
Thltot plantations S. D. Kanara Division vrere found to be damag- 
ed by the stem borer about the month of August. The insect has 
girdled the plants in many cases about a foot fi'om the ground. The 
parts thus attacked appear to heal up soon by occlusion. In order 
to ascertain this 100 plants in each of the plantations have hcen 
marked and are under observation. 

The same plantations l|-year old were attacked by defoliators in 
September and October last. All the leaves macerated and fell by 
October. There was now foliage, a sort of epicormio gro'wth by 
November; but this again dropped down in February. The plants 
are now looking lilce sticks except for the dormont terminal buds. 
This may be due to the defoliation. 

Teak seed collected in 1919 when there was a general attack by 
the teak defoliator proved to be very poor in germinating powers. 

; CHAPTER VT. 

. • Fouest Ohemisxht. 

Central Institute. 

The following is a list of the subjects sanctioned for investiga- 
tion inrthe Cliemical Branch of the Forest Research Institute during 
tho' period' under report; — 

1'. G-umSj Resins, Oleo-resins and Bssential Oils . — -- 

(1) General study of essential oils. 

2. Miscellaneous Enquiries . — 

(1) Chemistry of Indian turpentines, 

3'. General inrestiyation info flic nature’ and vahte of dyes 
obtainable from xcoods, barJes, fruits, fioivers and leaves. 

Essential G/Zs.— Experiments on Indian turpentine from Finns 
Ion gi folia havetbeen continued during the year. The work'has been 
mainly concerned (a) with the synthesiy of the new bic^clic terpene 
d — carene and (b) with efiorls to find some economic use for 
d — longifolenc. ' ' " 

The experiments on the synthesis of ’d — carene are still in 
tlie preliminary stage and are not snfltciently advanced to determine 
TVihother they will bo successful. 

i . di — lonqifolmo is in alV probability a tricvclic.spsqtiiterpene and 
(*3n Tiiew of, the frequent occurrence of sesquiterpenes in essential oils 
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it appears desirable to endeavour to fihd somoi use for tbem, ’AC 
present tliey only find a small market ag fixatives and turpentine 
substitutes. Up to tbe present owing to the great stability of longi- 
folenc' all experiments have been negative but it is hoped that satis~ 
factory results will be obtained when more light has been thrown on 
the constitution of longifolene. Experiments in this direction have 
been planned and will be commenced as soon as the necessary 
apparatus has been installed. 

Some experiments were made on the standardisation of turpen- 
tine using the refractive in'dex of the oil as a guide to its purity. 
These experiments showed promise and it is hoped that arrange- 
ments will be made cither at Jallo or Bareilly lor a complete inves- 
tigation. A simple method of standardisation would bo of great 
value in Ihe factories. 

Essential Oil from Skimviia Laureola. — ^The examination of this 
oil (from the leaves) hn.s been completed and a paper on the subject 
is' in the'press. The oil consists of d — linah/l acetate (approximately 
60 per cent.), d — Unalol, a trace of lerpcne (possibly terpinene) and 
a mixture of sesquiterpenes and aesquiterpone alcohols. A sample 
of the oil is being valued. 

Essential Oil from Zanthoxyhim alatum. — ^The examination of 
this oil (from the seeds) is also complete. It has been found to 
contain d — lirtalol (approximately 60 per cent.), phellandreno 
dipenieno and methyl cinnamate. There appears to be some 
reason to doxibt whether the seeds wore obtained from Z, alatum 
or Z. aoat^ihopodium and this point will bo definitely settled this 
year. At the same, time it is proposed to investigate the essential 
oUs derived from other species of Zanthoxylums. The oil from 
Z, alatum is being valued in England. 

^ Essential Oil from Blvmca ^/ntooZmn.— ^It bad been hoped to 
. arrange for the 'distillafioji of this grni's in Belganm hut owing- 
to the difficulty of obtaining a corlificnte’d boilerman that trip had 
, to he abandoned. Two parcels of leaves wore distilled at Uehra 
Dun but tbe yield, of oil was very small. , . 

Deodar Wood Oil. — ^Tlie oil from Cedrvs Deodara has been dis- 
tilled from the saw dust of some logs supplied by tbe Silviculturist. 
Tbe yield -of oil is about 2-7 per cent, and its composition agrees 
with that found for previous samples of the oil examined at the 
Imperial Jnstitnto (See Eoberts, Journ. Chem. Soo. (1916),,, ^91). 
This oil is being valued -in England. 

Camphor. — ^Tho results of the clieinical investigation of the 
camphor leaf oil from leaves grown in Dohra Dun have heen pub- 
lished during the year. (loxirn. Soc. Chom. Ind. 1920, 59, 29QT). 

' In eollahorntion with the officer-in-charge, Minor Forest Products, 
and' the Silviculturist the acreage v5g!: 4 and the prospects of estn-- 
hlishing-tKo camphor industry in India ore being examined. ‘The 
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laboratory ivori bas sbown tbat the oil from the leaves is of little 
value apart from, its camphor content since safi’ol is absent. 

Fixed Oils. — ^The oils from the seeds of Garcinia Morelia^ 
Garcinia Gamhogid and Mimusops Elengi have been under investi- 
gation during the past year. The fii'St two are fats and should 
apparently be of considerable value if they can bo obtained in 
sufficient quantity. Further experiments on these three oils are 
in progress. 

The oil from several samples of olive seeds grown near 
Rawalpindi wns expressed at the request of the Forest Economist. 
The 3 *ield of oil wnw low but the oil obtained was of good quality, 

A small sample of Payena old J era oil was sent by the Forest 
Economist for examination. It was too small in quantity for any 
oxpoi'imonts of value to be made. 

Vegetable Dycstujfs. — ^M^orlc on the synthesis of morindonc, the 
colouring matter present in Morinda citrifolia and Morinda 
nmhellaia has been continued. The exj)eriments are approaching 
completion and do not lend themselves to summarisation. 

A quantity of rottlcrin - has been extracted from the seeds of 
Mallotus pliilipinnensis. Owing to the readiness with which it is 
attached by 3*cagents the dotormination of its constitution is liJcety 
to bo a matter of rojisideinblo difficulty. 

Medicinal Plant Prod’ucU. — As the resiil't of a careful analysis 
of a large number of samples of Ibo flower heads of Artemisia 
mariiiTna, gathered weekly during the growing season under the 
diroefion of the Conservator of Forests, Kashmir, Santonin lias 
been found to bo present in -workable quantity. This discoverj' is 
one of considerable impni-tanco as Santonin is at the present time 
practically unobtainable and Lae the fancy price of £50 per kilo. 
The question of the commercial extraction of Santonin in Kaslvmir 
is now being considered. 

Miscellaneous, — A very largo number of moisture determina- 
tions in timber have been made for Ibe Forest Economist. This 
work has taken up a largo portion of tho time of one of the 
assistants. 

A ‘lamplc of creosote oil* was analysed and passed as suitable for 
use for creosoting timber. Subsequently the Government Test 
ITouso, Calcutta, rejected a sample from the bulk. Tliis rejection 
was shown to be unwniTanted and was due to a wrong method of 
analj-sis having been adopted. A working standard for the analy- 
sis of creosotes bo<ipd on Ajnerican practice has boon drawm up and 
approved by the Forest Economist. 

The juice and the fruits of Cactus received from Jodhpur wore 
shown not to contain a dyestuff of any valne, Tlie colour is pro- 
bably due to the, prdW}^^ of an insoluble anthocyanin dye. . 
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A numljer of otlier analyses for Forest Officers were made, and 
an article on tlie distillation of camplior^in India was publislied in 
the Joum. Soc. OHem. Ind. (1920, 39, 296T.). 

A note is given of various otlier rcsearclies on Forest Products 
wliicli liave been made in India. 

Foioler and Joshi (Joum. Ind,, Inst, of Sc., Tol, 3, page 39) 
bare studied tlie fermentation of cellulose. They consider tbat it 
' should be posisible under certain conditions to generate power gas 
(methane) by the fezmentation of waste cellulose materials which 
are freqxiently available in quantity as for example on the West 
Coast. 

Sudhoroiigh and Vridhachalaw, (Journ. Ind., Inst, of So., Yol. 
3, page 61) have investigated the extraction of tartaric acid from 
tamarinds. They show that thie acid is readily recovered and are 
of opinion that it should bo a paying industiy, (Results of a 
similar nature were communicated to the Indian Mujiitions Board 
by Dr. B. B. Dey of Calcutta during the war. These results have 
not been published.)' 

Fowler, Behram, BJiate, Tlassan, Sfahdihassan and Tnvganti 
(Journ. Ind,, Inst, of Sc,, Vol. 3, page 81) have published a 
lengthy study of the bio-cKomistry'^ of the Mahua Flower. The 
results do not lend themselves to summarisation. 

Sudboroxtgh and Walson with several collaborators (Jour. Ind., 
Inst, of Sc., Yol. 3, page 281) have published Part III of their 
researches on wood distillation. Tliis Part of the research* is 
concerned mainly with the distillation of certain Mysore and 
Baroda woods under conditions similar to those used in previous 
experiments. The roslults are given in a number of tables. They 
have also investigated the distillation of cocoanut shells and hove 
confirmed the high acetic acid yield. The tar from the shells is 
of interest since it contains on appreciable quantity (6*2 per cent.) 
of ordinary phenol. 

'Foiolcr and Mnlandhar (Journ. Ind., Inst, of Sc., Yol. 4, page 
27) have published details of their method for the separation of the 
turpentine, rosin and gtmi from the gum-olco-resin from" BoswelUa 
serrata. The method advocated docs not involve , extraction with* 
a solvent which' was tlio basi.s of Peai'son and Purnn Singh’s method 
of separation and should be much cheaper to work. 


CHAPTER VIII. 

t 

FoKESX PxnJI/IOATIONS. 

< 

r 

•» 

J f '' 

. The necessity for an organised publldat^, branch* grows mere 
apparent each year. Not only are scientific^esulls ‘being obtained 
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Trliicli to be nsofttl must bo made public ^ai oucoj but it is 'obvious 
that in future the Department must consider the spreading of 
information concerning its -work an integral part of its acitivity, 
A gi'eat deal of the prejudice which at present exists against the 
Department is due largely to ignoranee of its work and its aims, 
and it must under the new conditions be part of the work of the 
Dopartxuont to remove this ignorance. 

A beginning has been made in this direction by having 
descriptive articles published in several of tho newspapers showing 
what work is being carried on, hut it is hoped that next year’s 
report will certain a record of considerable progress in this 
direction. 

The United Provinces are to bo congratulated on having also 
made a beginning on similar dines. 

Tho following publications wore either issued during tho year 
or were in the press at its closet — 
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Soria 

No. 

S 

i • • 

Title. 

Author. 

Date of issue. 


Tobest RreoBBa.. 




Issued, 



,1 

Note on ilio ASorostation of Ravlno 
Lands in ‘tho Etawah Listriot, 

' United Provinces. 

£. A. Smythios. 

Deoomber 1920. 


In Press, 



2 

3 

4 

Note on tho Rccholo Borer of Teak 

Roport on Lao and Slicllao 

Noto on tlio Regonorntion of Sal 
Porcsts 

C. F. C. Beeson 

H. A. F. Lindsay 
and C. M. Harlow 
R. S. Hole . 

(Issued in Doe- 
ember 1921). 
(Issued in May 
1921). 

(Issued in July 
1921), 

G 

Notes on Artificial Regeneration in 
BengaL 

Fobest Bulletiks. 

E. 0. Shobhoaro, 
A. K. Glasson, 

L. E. S. Toagno and 
P. T. Russell. 

(In final print.) 


Issued, f 

1 


0 

Noto on Pyinma, Ajhar or Jarul Wood 
(Lagerslrocmia Plos-Heginm, Rotz.) 

R. S. Pearson . 

August 1020. 


In Press, ' 1 



7 

8 

- 0 

Noto on Weights of Seeds > . 

Note on Adi/w cordifolia ... 

'Note on Odina Wodier ... 

S. H. Howard 

0. E. 0. Cox . 

99 • • 

(Issued in April 
1921), 

(leeued in Srp- 
tcnlher 1921.) 

Do. 

10 

Noto on Bombax malabaricim . 

tf • • 

Do. 

11 

Noto on Rato of Growth of Bengal Sal 

8. H. Howard 

Do. 

12 

» 

Noto on tho Miscellaneous Forests of 
tho Kumaon Biiabar, 

E. A. Smythios 

Do. 


OlBEB PUBUOATIONS. 




Issued, 



13 

Forest Research Institnto and College* 
Calendar, 1919. , 

t 

• •• 

Octr.l/f-r 1020. 

14 

Progress Report of Forest Research 
Work in iutdin for 1919-20. 

• •• 

* / ' 

\ 

January 1021. 

15 

Progress Report of tho Forest College, 
Uehra Dun, for 1919-20. ' 


Do. 


In Press, 

n, 

"S.'Hj'Howard 

- 


10 

Code for the Collcotion and l^hulntion 
of Statistical Data. 

(Issued in July 
1921.) 

17 

Do* Dpi ' Appendiocs • 

* *4 *. 

* V' 

Do. 

Do. 




* 
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The following publication is being issued by the Central Institute for 
the Conservator of 3?orests, Bengal : — 

Nursery Notes for Bengal. 

United Provinoes. 

Issued. 

1. Enumeration of miscellaneous species of the Haldwani Division. 

2. Felling scheme of Acacia CaLccIni of the Haldwani-Kamnagar 

Bhabar. 


In Press. 

3. Afforestation in the United Provinces, by E. Bensldn, I.F.S., 
(Issued in August 1921). 

Buraia. 

Issued. 

1. A Handbook of the Forest Products of Burma, by A. Bodger. 

In Press. 

2. Bulletin No. 1. — Preparation of Teak seed for early germination, 

by H. E. Blanford, O.B.E., I.E.S. 

3. Bulletin No. 2. — ^Early burning' in IToimg Kegeneration Areas, 

by C. G, E. Dawkins, I.E.S. (Issued in August 1921). 

4. Bulletin No. 3. — Teak Stumps, by U. Po. Thin, K.S.M., A.T.M., 

Extra Assistant Conservator of Forests, Katha Division. 
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APPENDIX I. 

Administration Report oj the Rorest Research Institute, Dehra Dun, Jor 
the pear 1920-21 {1st July 1920 to 81st March 1921^. 

Administration. — The post of President, Porest Hescatch Institute 
and College, was held by Mr. R. 0. Milward, Officiating Chief Conservator 
of Woiests, from 1st July to 16tb November 1920, and for the rest of the 
year by the writer of the report (except for the period 17th to 27th 
November 3 920 when Mr. J. E. Maoplierson, Personal Assistant to the 
President, held charge of the current duties of the President’s Office). 

The names of the officers who hold charge of the various branches are 
given below ; — ' 


Branch of Ji'oiost 

Month anm Bate. 

Homo of Onioor-in-Chnrgo 
of branch. 

Bc&'oaroh Institute. 

From 

1 To 

Silviculluro . 

Ibi July 1020. 

' 31bt March 1021 

Mr. S. 11. llournrd, B.A., 
Doimty Conservator 

of Forests, United 

Provinces. 

Forest Botany . 

Ibt July 1920 

28th Dcccmhor 
1020. 

Do. 


20th Dccomhcr 

'sist March 1021 

Mr. R. S. Hole, C.T.E., 


1020. 

i 

P.O.n., li'.L.S., F.E.S., 
Consorralor of Forests. 

Forest Economy 

Ist July 1020 

1 SrJ July 1020 

t 

hfr. 0. E. 0. Cox, Deputy 
Conservator of Forests^ 
Central Provinces. 


•1th July 1920 

2Gth August 
1020. 

Mr. R> C. Mihvard, 
OOlciating President, 
Forest Research Insti- 
tute and' Collogo. 

1 

Forest Zoology -. . i 

27th August 

1020. 

' i 

31st March 1021 

Mr. R. S. Pearson, 0.1.E,, 
F.L.6., OMoiating Con- 
servator of Forests, 
Bombay Prcaidenoy. 

'Ist July 1920 

8th July 1020 

Mr. F. M. Hewlett, M.A., 
Imperial Pathologicai 
J^itomologist, Pusa. 

Mr. 0. F. 0. Beeson, M.A., 
J.F.S., F.E.S., Deputy 
Conservator of Forestr, 
Punjab. 

■» i 

t If 

0th July 1020 

SlstMnroh 1021 

Forest Chemistry . 

Ist July 1920 

18th Soptomber 

Dr. J. £i. Simonsen, D.So., 

1020. . 

F'.I.C.,F,A.S.B. 


10th Boptemher 

24lh January 

Ml. C.F. C. Bccbon, M.A., 
1<F.-S., F.E.S., Deputy 


1020. 

1021. 


- 


Conservator of Forests, 
Punjab. 


25th January 

20 th March 

Mr.M. Oopal Rao, lif.A., 


1021. 

- > 

Assibtani to Forcsi 
Chemist. 


21st Morch 

Slst -HI IfOroh 

Dr. J. L. Simonson, D.Sc., 


•, 1921., 


*F.1.C.,F.A.S.B. 





^ ' -f' 
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APPENDIX II. 
Financial. 


The expenditure of the past two years is compared below : — 



Estevditoke dvbiko 

TirE YEAB. 



1019-20 
(12 months 
July 1919 
to Juno 
1920). 

1920-21 
(0 months 
July 1920 
to Afarob 
1921). 

DifTorcnco 

or 

AVI Stores, Tools and Plant ... 

8,328 

20,006 

-1-18,678 

A11I Buildings, etc. ..... 

8,820 

2,852 

— 908 

AlX Alisoollancous ...... 

35,972 

31,520 

— 4,440 

Bla Conservators ..... 

18,990 

15,641 

— 3,355 

BI& Superior OQioors .... 

58,806 

99,245 

-1-40,370 

Ble Subordinate Forest and Dqpdt Bstablisb- 
ment. 

12,7.30 

3,379 

— 9,357 

Bid Oflioo Establishment .... 

82,518 

34,081 

+ 1,603 

Ble Deputation and Sncoial Allowances 

9,324 

13,240 

3,722 

3If Compensstion for deamess of provisions 

1,000 

095 

— Oil 

BII Travelling Allowances .... 

10,558 

10,087 

+ 2,520 

Bni Contingencies ..... 

17,340 

2t>»038 

+ 7,092 

Total 

2,10,270 

2,71,990 

-f65,726 


The increase imder AVI is due to the purchase of machinery for the 
Economic Branch consequent on its expansion. 

The decrease under AVII is due to less expenditure having been 
incurred on repairs diuring the year. 

The decrease under AIX is duo to less expenditure having been 
incurred on experiments. 

The decrease under Bla is due to the figiures for 1920-21 representing 
9 months against 12 months for 1919-20. 

The increase under BI& is due to the appointment of Experts in the 
Economic branch and to the pay of Assistants Upper Grade charged 
under this head. ^ < 

The decrease under BIc is due to the paj*^ of Upper Grade Assistants 
having been charged under BI? owing to the raising of their status. 

The increase imder Bid is,duo to the entertainment of extro establish- 
ment in the Economic branch and to the re-organization of clerical, mis- 
cellaneouts and menial cstabbshment Jiaving been brought into force 
with eScct from the 1st October 1920. 














The increase under BIc is due to the Upper Grade Assistants to 
Besearch Institute OiBcers having been allowed to draw a duty allowance 
of Bs. 75 per mensem each under the new scheme. 

The decrease under BIf is due to the abolition of compensation for 
dearness of provisions with ollect from 1st October 1920. 

The increase under BlI is due to extensive touring done by certain 
Besearch Institute Officers. 

The increase imder BUI is due to more expenditure having been 
incurred on the carriage of tents and records on tours by Besearch Officers 
and to the purchase of books and periodicals for the Forest Chemist. 
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APPENDIX III. 

Annual Form No. 24. 

Forest Department, India, Forest Besearch Institute Divisions. 


Summary oj Revenue ojtlie differeni Divisions during 1920-^1. 


liuvoET Heads. 

riesident. 

Sehfculturbt. 

I’orest 

Bat mist. 

I'orcst 

ZoulOtflst. 

roie.f 

Economist 

I'orcst 

CbciuKt. 

Tour. 

(1) 

(2) 

(3) 

(t) 

(t) 

(0) 

U> 

. 

(0) 

EEVDNUB. 

Its. A. r. 

lu. A. r. 

Rs A. r. 

Rs. A. r. 

Rs. A. f. 

RS. A. P. 

Rs. A. r. 

I— TIMIIPR A^P 








otniRpnoDrcBBi- 
MOVLD Pitou TilG 








>ORFSI HE UUVl KN- 
UIKT AQ1.ECV— 

(a) 'i'lmbu . 


.. 


.. 


' * a 


(t) rircnooil and 








cliaicoil. 








(c) Bamboos 

-• 



- 

»• 



(d) Sandabuoad . 




• « 

,, 



(r) Qiaas and other 








minor prodneo 


• 






Tome I 

• i 

.. 

• • 

.. 


• • 


n.— TISUEII AbU 








OTHER pnOOOOE 
]ic}iovu>niOMTirL 
lORESTS BY CO^- 
bVMEKS OR PVR- 
CUABERS— 

(a) Umber • 








(d) Ilmmiod and 




• « 




charcoal, 








(e) Baniboos 



• • 

• • 



,, 



• 





(d) Grazinj! and 




• • 




fodder ifrass 








(e) Other minor 




• • 




produce 








(/) Other Itcnu , 

«• 


•• 

•• 

•• 


•• 

(p) Commutation 







u 

fees 





. 



lOlAb II 





>e 



lIIr-SStFI ASD 








tTAlF ATOOV A>D 
GOKnbCAXEV >OR] b1 
PRODUCE. 







> 

lOXAL in 

. . 

.. 


•• 

• - 

.. 

•• 

IV^— Hetesoe ntott 








rORFSXS bOI 

MARAQEO BY GOV- 
XRKMERT— 

(a) Duty on foret^n 








timber and 
other forests 
produce. 








{(} Befcnue from 





»« ■* 


• 

eharcil and 








, ^ prhate forests 


> 




^ A 






. 


Total iv . 


.T — 


-- V 

<• 


•• 

V.— MlSCFUAKtOhS- 



' 



. 


(a) bines and for- 

.. ■>-. 



* 




U feitures 

'f* 

B r* 






{b) llefunds . ii 

Ot herlsonrccs . 

i 0 


-- t 

> ST t 4 

» If h 

«• 

131 1 0 

C,i5S c s 

70 8 0 

D 

0 13 4 

110 0 0 

111 13 0 

e,n()S 0 D 

'.yoiATi V^., 

(!,T12 0 2 

TO B 0 

so I,% 0 

OS 1 8 

IJO 1 8 

Of 18 0 

0,730 1 0 

OsAb* 501*1, 

RlVlhC*. 

n,Ai 2 ‘(i i 

, TO 8 0 

80 la 0 


'IJO 1 8 

Of 13 0 

0,720 1 0 
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APPENDIX m — conid,. 


Annual Form No. 2Ar-eonid. 


Summary of Itevemc of (ho di^erent Bimsions during 1920-21. 


Bodge* DEiiis. 

I'Tcsideiit. 

SyI\Icu!titrlst« 

I-orcst 

DotAnisL 

rorent 

KoologUt, 

I'orcst 

EcouoniUt. 

rorcst 

Choinist, 

lOYAl;. 

(1) 

(2) 

(3) 

0) 

(W 

(«) 

(7) 

(8) 


lls. A. 1«. 

Bs. A. r. 

IM, A. r. 

Its A. *. 

ns. A, p. 

Rs. A. r. 

< 

to 

EXPBNBITUBE. 








A,-—aomntmcu and 
Watii. 








I^Tihbcr akd omiCT. 

TROVaHJt BniOlED 
most *11C lOKESIS 
BY GOVYRVMEM 

AoENoy— 








(a) TlmI)Cc . 

t . 


• • 

A 4 


.. 


(i) rircirood and 
dinrcoal 



•• 


•• 


•• 

(e) Bamlioos . 




• • 

.. 

0, 

• • 

(d] SandiU'iroad 

< • 

t t 

•“ • • 

• * 

• « 

• • 

• • 

<«) Or<s9 and other 
minor produce. 

• « 

•• 

«• 

• • 

• • 

t • 

1 

*• 

TOIAr. A. I . 

.. 

* « 

•• 

•• 

» • 

• • 

.< 

ir.— TrnilER AKD 

oniuu rAODvou 
Ai.vovfiontoKinK 
rOftCST ITY COK- 
anKuis OR rvR« 
CIU9RRS-- 








Totad a. ir. 

.. 

.. 

•• 

.. 

.. 


.. 

ni^DniVI AND WAIF 
'noOD AKD C05* 
iisaATPD iaRi:sr 
'PRODOOD— j 









lOTAE A. ni . 

•• 

•» 

«« 

•• 

.. 

•• 

.. 

IV.— HirYEiiDE moa 
lOBieid so* MAH* 

AOED BY GOVEBa. 
JIBS*— 



1 





(a) Duty on forotgn 
tlmhci nnd 
otlior torcat; 
’produce. 

• 

‘ i 

t 

1 

»* 

• • 

•• 


•• 

(h' Itovonuo trom 
elmred and 
private toccats 

V ' 

^ j * 

1 

»• ^ 

\ 

1 ' 

** 

,ff„u 


/ 

•• 

‘IdlAl'A. JV . 



V 

.. 


• • 


' *— orjaHAsPD 
roUnTH AKD TAY- 
'MEHTR TO SlfAllI> 

hoIjPRr^ IK Forests 
UaKAOIID dy Uov- 
YKKaaKsp— \ 

’a 

1 

^ » 

» 

\ " * 

•* 1 ‘ • ‘■ji •’ 

' * 

> ( - 
1 ^ 

* < 

1* • 

C ' 

* . * 

/ 

t * 

t 

} 

“ 1 

' i 

> 

Toiae a. Y, . 

1 * ^ J| T 

( .e 


( 


4* 

A 

.. 
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APPENDIX m-con<(f. 

* 

Annual Form No. 24 —contd. 

Foeest Depaetment, India, Foeest Keseabcii Institute Divisions. 


Summary 0 / Expenditure ojlhc different Divisions during 1920~M, 


Busoei Heads. 

Prcsldont. 

SlUlculturlst. 

I'OtMt 

Botanist. 

rorcAt 

Zoologist, 

l'OIT«l 1 

BeonomUt. 

I'orcst 

ChemM. ' 

1 Totai. 

<l) 

(2) 

CD 

(4) 

(5) 

(R) 

(7) 

(b) 

VI.— Uve-Stook, 

Its. A. F. 

1 Ha. A. F. 

IIS. A. F, 

ns. A. F. 

Bs. A. F. 

Itv. A, F. 

lib. A. F. 

bTOK>s, Tools AND 

rtANT— 








(el) I'utclinsa o{ 








cattle 








(i) Peed anil l>ccp 








of cattle. 








(c) I’urcliaso of 
ttorat, tools 
and plant. 

SI, 302 2 0 

87 0 0 

37 0 0 

2,003 8 0 

1,014 2 0 

1,127 S 0 

20,000 4 0 

Total a. . 

21,302 2 0 

f.7 0 0 

37 0 0 

2,008 8 0 

1,011 2 0 

1,327 8 1) 

20,000 4 0 

VIL— COMMIWIOA- 






a 


noKB akd nuiLO- 
lAGS— 

(a) JloidB nnd 

! 

WM 






brlilRcs. 








(b) Bondings , 

2,212 12 1 



• » 


n* 

2.220 12 7 

(e) Other trorlis . 

010 11 3 

BSD 

.. 

2 8 0 

•* 

.* 

025 10 3 

Total A. \ni , 

2,832 10 10 

17 4 0 

.. i 

2 8 0 

.. 

*• 

2,812 6 10 

Vin.— OtiawnATios, 








ISWKOVl'ltST AND 

rjentsaoN o? 

FORISIS— 

(a) Bcmnccatlon . 

• • 


*• 




• • 

(b) Cost of Potest 






• • 


Setthsments; 








compensation 
for land and 








lights. 








(e) Snneja . . 

•• 

• * 

• • 

• » 


«• 


(d) VrotMng plans 

.. 

• • 

i 

• • 1 

• • 

i 

« • 

« • 

(e) Solving ond 



• • 



« • 


plRnttnR 








(0 Protection from 

,, 



«. 


*• 

a. 

flto. 

1 






* 

(g) Other 'fforhs . 



-• 



*• 

■ • 

TOTAL A. VIII . 

• • 


•• 

• • 


-• 

• * 

IX.— Misceuakeods 







% 

(a) Lawcliacgcs . 

•• 

2,223 14 C j 

- 

•• i 




(e) Other charges , 

13.017 14 Ifl 


814 0 0 

0 11 i 

8,087 7 1 

4,8'0 0 2 

31,521 12 3 

Total A. IX . 

13,817 11 10 

imp 

mam 

1,117 « 11 

8,037 7 4 

1,830 0 2 

31,121 12 3 

Total a.— Colsui- 

37,012 11 S 


611 0 0 

1.118 0 11 

O.TUI D 1 

C,3ji 1 S 

01,234 7 '1 

B.-EST.Anr,isn- 




i 


) 


AIBNTS. 






« 


i^-Balabies— 








(a) ConservatotA . 

12,120 10 0 

*> 

3,SI1 4 8 

1 

•• 

r 

t 

]5,010 15 2 

(6) Superior Ofllcen 

(1,300 C 0 

10,408 5 4 

4,101 4 7 

15,431 12 3 

54,211 2 0 

8,350 3 U 

00, 2U 12 10 

(c) Suhoiillnatc 
fonjt and 
dertt eta- 


, 1,100 b 0 

378 6 0 


• » 

000 0 0 

3,378 8 0 








bibhments. 




i 


» 


(d) OSiee csta.blbh- 

7,260 1 0^ 

■ SARI 11 11 

4,012 4 10 

0,700 6 10 

10,274 15 C 

2,011 15 1 

34,081 7 n 

menls. 


1 

* * 



















































APPENDIX Ill-coneZi. 

Annual Form No. 24 —concld. 

Sunumrtj of Expenditure of the different Divisions during 1920-21~cQnol6L 


ncoon HEADS. 

President. 

Sylvleulturlst. 

Torcst 

Botantsl. 


Forest 

Zooloplst. 


X'orcsfc 

rfconoiiilsfc. 


Porcst 

Chemist. 


TOTAL. 

(1) , 

(2) 

(3) 

(4) 


(S) 


(0) 


(7) 


(8) 

B.— JlSTABMSn- 

Msnz— 

Be. A. p. 

ns. A. F. 

Bs. A. P. 

Bs. A. V. 

Ks. A. F. 

Bs. A. P. 

BS, A. P. 

Balaiies— esniil. 












(e) nopulation »hi1 

spcolal [lIlo^7' 
micia. 

gui 10 s 

2,230 0 0 

2,SO0 10 10 

! 

' 2,070 15 

1 

i 

4 

4,223 IS 

2 

008 11 

4 

13,245 16 4 

(/) Grain con>pon- 
B.aflan nllon’- 
niico. 

307 0 0 

120 10 11 

171 8 

ft 

240 15 11 

87 7 

0 

68 3 : 

3 

004 13 11 

Toi.lL D. I. . 

20.031 0 11 

17,740 12 2 

lS,07f 9 

1 


D 

08,840 D 

2 

12,038 1 

0 

1,00,680 0 2 

l(.>~TnAYnLiJ.va Air 
LOWANOnw 
(a) Conservators a 

222 C G 


330 13 

0 







550 Z 0 

ifi) Superior Ofliccre 

232 3 0 

2,223 11 0 

502 2 

C 

1,083 4 

0 

7,030 C 

3 

413 10 

0 

14,287 5 0 

(c) Suliordlnate forMi 
nitd (IrpAt 
ostaldlahiiionta 

(4) Onipo pstnWIsli- 
inenta. 

« • 

135 5 4 

12 0 

Q 

• • 


.. 


.. 


.07 6 4 

141 IS 10 

1 

8*2 1 :i 1 

151 2 

3 ; 

520 11 

1 

2,303 0 

1 

50 0 

2 

4,072 13 4 

Total B. It 

5D0 8 4 

4,221 2 0 

1,002 1 

0 

2,503 15 

1 

10,203 16 

4 

405 15 

a 

19,080 10 11 

nt— Cosiworsnrs 
(a) Stationery 

4 2 0 

IS 1 0 

8012 

0 

71 0 

0 

IS U 

0 

10 1 

0 

157 7 0 

(6) CarrlagoottontB 
and Mrocdi 
(r) Bouts, rates 
and taxes 
(d) ray of polire 
cnards 

(') OlUctal postasc 

1,500 7 1 

303 1 0 

715 0 2 

04 1 0 

1 8 

00 0 

210 S 

0 

0 

c 

85 7 

lOl 0 

0 

0 

1,502 2 

30$ 12 

1 

0 

» • 

150 10 

! 

0 

2,304 1 3 

1,500 7 1 

1,348 2 0 

(/) Sundries and 
Tolap li on e 
, thnrpps. 

Compensation for 

1 dcatnoss of pro* 
slalons. 

0,828 8 10 

• k 

430 15 0 

1 

1 

808 8 

ft 

1,208 B 

s 

8,053 11 

5 

1 

1,017 8 

4 

10,007 12 5 

total b. in . 

3,030 2 11 

1,238 2 2 

1,200 15 

8 

1,550 U 

2 

10,598 8 

0 

1,778 3 

4 

25,037 14 3 

Total B.— Cstabi 

LISnuEST. 

Gband Total oi 
nxrr.swTniiB. 

30,103 2 2 

23, 220 1 1 

17,280 10 

6 

20,404 15 

7 

80,739 0 

0 

11,832 4 

0 

2,10,711 2 4 

74,121 13 10 

25,632 3 7 

18,137 11 

0 

33,523 0 

0 



1 

2,71,003 0 6 

Surplus on nnrrciis 

-07,800 7 8 

—25,405 U 7 


pESSHSi 

—00,304 6 

2 

—21,174 15 

2 

-2,05,200 7 8 


. Caicuxta, _ ► . M. N. GUPTA, 

The 16ih Sepieinbof, 1920-21. _ „ , ^ Assistant Accounts Officer. 

, ■ ■ j. ^ \ 

Uorfciiied' that tlio totals of this form as printed in Forest College and Forest Fesearoh 
Institute Koports for 1920-21 when added logetlicr dgrco^witli those entered in the forms for 
the pomhinod^officcs as supplied by the Accountant General, Central Revenues, under Article 
7B (n) of the Forest Dopartmenh Code. 

■ ■ ' ‘ ^ W. F. PERREE, ' 

President,. Forest Research Institute and College. 


























































APPENDIX 
Form No. 25 


RECEIPTS. 


FOREST DEPARTjnSNT, INDIA, 
Account current for 


— 

l‘nstdent. 

Sllvlciillutul. 

BoUnlet. 

Z 00 I 04 M. 

Econoniist. 

rorc'l 

tticinl'.t. 

30TAI. 


Its. A. P. 

ns. A. T. 

Its. A. P. 

ns. A. p. 

IW. A. P. 

K*** Aa J'. 

Us. A. I’. 

CASnUALAKCE . 

** 

*4 

.. 

.. 

4. 

<4 

-• 

VIII.-A«srvsi » 








lm.oni<> 1 <Ii- 

(IiiclIoiuifrom<ilinr 


S09 r> fl 

370 7 0 

517 0 fl 

2,5,1", R 3 

317 0 7 

l,27S 14 7 

3UV}:«cr Dvuna 
TIIL ri CR. 

G, 211 ! 0 1 

7C S 0 

SO 15 0 

5d 1 8 

lie 4 8 

bl 14 0 

(>,728 1 8 

roKEfi III rosiTS . 


• * 


• • 


4. 

.4 

I'or.i'si abt WES . 


12.5T2 1 5 

3,07(1 15 11 

5.2J6 2 7 


8,021 11 8 

29,574 8 b 

Suei-ii^eAccovxt , 


.. 

.. 

• • 

.. 

»» 

4 4 

SiuTifEmns— 








'bnen\eiiAntc«l fcr> 
Mco ranillvl’cn- 
Eiion I'nnd, ISinrsl 

SAm’OS II<\XK 
DErosm- 



3 1 3 




3 1 3 

Sant .tocoiml — 







' s 

Jl^cclhnrou'", I’ro- 
sidcutlund. 

•• 

• • 

” 

250 0 0 

<• 

•• 

250 0 0 

OcncKiI I’ro^idcnt 
lund. 


2,013 0 1) 

717 3 7 

1,540 0 (1 

3,057 3 11) 

m 5 1 

11,410 11 fl 

Up dal AfWiiitf— 








Gcnunl rnmily 
I’rncioa Tiind. 


• « 

•• 

•• 

•• 

4 b 

•• 

House liulldioi; 
adtuuccs 

•• 

• • 

” 

202 b 0 


- 

202 S 0 

^lotorcar advance? 
Ol)lcct!on book 
AU\AnC€S 


1,777 10 8 

40 0 0 

53 5 4 

i,r.tm 3« 0 
400 0 0 

<» 

lu 0 
«ui) II 0 

CASH IlE.^aTIA^*- 

ens— locAi.— 
roHEsi’ HiauT- 

TAXCES. 

I'onst cheques 

11,035 11 S 

.. 

201 S 8 

2,011 1 9 


3,2Ja 2 10 

11,531 11 7 

HcTrtiUB Hcmiltancw 
written Inck. 
Tntcr'dhlsIonM 
Tninsfee;. 

•> 

»• 

• • 

«« 

HO <0 0 

• t 

ft* 

•* 

£0 0 0 

*• 

ACCOHST COBr 
EEM "rail 

I'OKEIGS STAIXS 


t 

t 




• 

Ills Atoicstv’s Colo- 
nial Omcm- 

nianti CVjlon. 

«• 

• * 

•* ^ 

r 


•• 

t 

•• 

;* r Carried orcrl . 

JV,.118 1 4 

10,017 8 1 

4,5S0 '4' 3 

» 

, 7,931 7 1 

is,rai,i.? 

s,f*:i 10 0 

4 

CJ,fi3S 5 *6 
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IV. , 

•— [PresmW.j 


FOREST RESEARCH INSTITUTE, FOREST DIVISION. 
ihe Forest year 1920-21. 

' FAYMENTS. 


— 

rrcsldonl. 

SyMcuUnrht. 

Itotanht. 

KoOlogbt. 

Econombt, 

rorcst 

Plieiimt. 

TOIAf.. 


Us. A. p. 

Its. A. V, 

Ks. A. t. 

Its. A. P. 

Hs A. I. 

H8. A. r. 

IK. A P. 

T.—BriTTNllS AW) 
DHAWHAOKS. 








KXPBVDn.' U B E 
niinrKO the 
YEAH. 

7d,12I 13 10 

23.532 3 7 

18,137 11 0 

33,52R a G 

00,li0 0 10 

si,saa IS 8 

2,71,995 9 3 

FOBESX BEPOSm 

«« 

.. 

” 

•• 



-0 

ronnsi ABVASCES 


13,368 0 6 


3,368 8 7 

10,290 11 9 

3,5fl5 1 3 

31,993 8 0 

Honso bufldlng 

Ddviinciis , . 

• • 

1 t 

• % 


•• 

320 0 0 

320 0 0 

BCBPESSB AC- 

COUNT 8AVING8 
BANK DErOSETS 

• « 

• t 

• • 

• » 

• t 


•• 

Motorcar Advances 

« « 

• • 

• • 

3,000 0 0 

11,800 0 0 

.. 

14,800 0 0 

ObJccUon boos 
advances. 

« • 




1,050 0 0 

•• 

1,590 0 0 

. Bont account— 








Orncral Pfovident 
Fund. 

rorcst OlHcprs' 

Bro^McIl^^nIld. 

J 


WO 11 4 

- 

• 

•• 

1,U9 11 4 

CAsn nmnTTANCcs 
— TAJCAt-FOnnSJ 
JilEMiaa'ANCES. 








lleinittanocn io 

Ttcasurlea 

.. . 

•• 

•• 

t • 

•> 

•• 

” 

Unpaid ‘ rhegttcs 
-written boeS. 


- 


•• 

•• 

•• 

•• 

Intrr-dMa tonal 
Tranafers. 


4 k 


— 

*■ 

•• 

’ 

ACCOUNT CUB- 
BENT IVITn 

POREIONSTATEE 


i 

t 






, ifh.MaJcBly’n Colo- 
nial Qnvcrnmciit, 
Eondou. 


*•* 

65 0 0 

1 

« • 

- 


65 0 0 

EXCIIANOE ' AC 
COUNT WITH 
otiiEb GonniN- 
MENTS— 

t 

J 

, 1 

^ 1 



) 


Account boln’Ccn 
India and CciilrAl 
PtovlnccB— 



< 

»>» 

t 




in.— Itcmg nd- 
JnStabb by 
" India. > 

. 1 


'i ' , V 

*•* 

. s» 

T 

" ’t 

\ ' 

-V 7 

> a. 

Cotrlod ovet 

t 

kMMMM 

[|R?jP!?fliy7Wpl 

hHHBBBI 


*.30,89t 15 t 

1,22,600 ' 8 .7 

26,154 13 11 

1 • 

3,24,780 0 3 











APPENDIX 
Form No. 25 
FOREST DEPARTMENT, INDIA, 
Account current for 


RECEIPTS. 



PresMeot Sjhioiiltnrbt. DolnnUt. ZoologW. Econranlst. oiieniNt jp 


Srotight fornanl . 

EXenANOE AC- 
coir.VT ^^rII 
oTtinn ooVERV 
ilEXTS— 

Aceount betuoon 
India and Central 
I’latlncea — 

m.— Items ndjmt. 
able by IndU. 

W.— Items ndjnst- 
nblo by Cbntral 
Proiliues. 

Aceonnt bettreen 
India nnd 
Burma- 

Ill.— Items ndlust* 
abb by India. 
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■— [Prescnbed.] 

■ FOREST RESEARCH INSTITUTE, FOREST DIVISION. 

the Forest year 1920-21, 

PAYMENTS. 


— 

President. 

SylvlouUuitst. 


Zoologist. 

Zoonomist. 

■■■ 

Toiin. 


Ba. A. r. 

1 

Bfia A'i P« 

Be. A. V. 

Its. A. y. 

Xs. A. r. 

Be. A, r. 

Be. A. V. 

Brought lonvard . 

71,121 lb 10 

80,000 ID 0 

23,120 8 10 

30,801 15 1 

1,22,600 B 7 

25,161 13 11 1 

3,24,780 0 3 

IV.— noim nd- 
^ iustnWo by 

•• 

•• 

•• 

- 

SS5 10 1 


355 10 1 

i>ntrn1 Pro- 
tloccs. 








Account betncon 








India and Bunns 








in.— Items nd- 








jintsble by 
India. 








IV^Itoms nd- 




«• 




instable by 








Burma. 








Account betneen 








India and Assam- 






( 


II.— Items nd- 

• • 


*• 

• t 

• * 

S • 

«* 

lilstnblo by 








bdlo. 








IV.— Items nd- 





»• 



, instable by 
Assam. 



» « 





Acconnt between 








India nud 

•Boncnl— 








Jllr- Items nd. 






1 


lustablc* Ijy 
India. ' 








iV^TtawB lul- 

a • 




• b 

nt i 


hi^tflino hf 
BongaT. 






, 


Account between 








India and United 
Proslncen ot Agra 
nod Oiidh — 

1 







XIT.— > ad* 

0,31S 0 I 

70 8 0 


78 I 8 

126 0 0 

02 15 C 

0,050 8 3 

instablo by 
India. 








IY--ItomB nd- 


1,000 0 0 





1,000 0 0 

instable by 
tlnltcd Pto- 
Mnccs. 

b 







Account betsTCen 

, I 


• 





India and Punjab— 








in.— Items ad- 








JoitAlilo by 
lodJa. I 







, 

IV,— ItcraB nd- 




‘i 




Instable ’. by 



f. 





Pun]ab. 



•* 

* 





Account iKtweon 



t * 





India and Mnnras— 


' 






in.— Items nd- 





1 ■ ■ 



Justable by 
dndla. , , 



r-V 

* * 




IVb^llOIUB fld* 


*7 «< 

' •* ^ 





iustiiblo by 

/ 

& / 

0 


-C , 



• * 

aiadros. 

Carried oyer . 

'8M3*< S U 

*» » > 

' I 

23,120 8 10^ 

0 a 

30,070" 0 0 

b 

‘ 1 

1,23,072 11 

^,217 18 5 

3,82,708 8 7 

> 




• K 

s 
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appendix 

Form No. 85 

FOEEST DEPAKTMENT, INDIA, 
Account current Jor 

BECaDIPTS. 


— 

President 

S)lslcaltnnst 


Zoologist. 

Economist. 

rorest 

Chemist. 

lOTSI,, 


Rs. A. F. 

Its. i. r. 

Rs. A. F. 

Its. A. F. 

RS. A. F. 

Rs. A. F. 

Rs. A. 1, 

Uraiiglitfontard . 

78,727 6 11 

40,702 12 0 

22,050 9 1 

.37,903 2 3 

01,302 10 0 

21,870 5 11 

2,00,524 IS 0 

IV.— Items Biljiist- 
.ibic b} 

•• 

•• 

- 

“ 



•- 

Account brtnccn 

Inilh nnd Mndtas— 







- 

III —Items adjust- 
able by India. 

•• 

•• 

- 


• « 

• t 

•• 

IV— Items adjust 
able by Madras. 

•• 

- 

” 

- 

• • 

» • 

*♦ 

Account betncen 

India and Bombay— 








in.— Items adjust- 
able by India. 

• « 

•• 

U3 1 5 

• « 

79 14 7 

• 

225 0 0 

IV.— Items adjust- 
able by Bombay. 

4 

•• 

23 3 0 

•• 


»• 

23 S 0 

UfTEB-DEP.VRT- 
MEbTAT. TRASS- 
I'ERB- 








P. M’.Bcpartmcnt, 
Ordinary Brandies. 



•• 

«• 

•• 

• 

•• 

P. tv. Department, 
Balluay Broncli. 

- 

•• 

- 

” 

" 

• 

- 

Mlllbiry Department, 
Supply Circle. 




" 

” 

»• 

” 

Military Department, 
Western Command. 

" 

•• 

- 

• 

1,123 3 0 

•• 

1,123 3 B 

Military Department, 
Account botneen 
India and W. 

Itnllnay. 

•• 


•• 

r 

•- 

• • 

0 

4 ■ 

Military Department, 
ScLiindcrabad Divi- 
sion. 

•• 

•• 


- 

- 

• • 

f ** 

TeleuMph Depart- 
meat. 

- 

" 

•• 

•• 



• • 

Post Oniro Depart- 
ment MlscclUnums 
{War loan1. 

•• 



- 



• • 

Post Olbct Depart- 
ment P. I. land. 

- 

" 

13 2 0 

or 0 6 

” 

•• 

80 2 0 

Marine Deportment . 

.. 

• t 

** 





Account nltU H.-W. 
Ralliray. 

’1 

« « 


- 

“ 

- 

• • 

CislI Departments , 

1,700 14 0 

314 0 0 

234 U 4 

1.090 14 0 

30.041 2 8 

33S 8 8 

35,083 B S 

Onta'DloiAli.- . 

80,131 3 11 

40,977 2 0 

mm 

mm 

,27,338 15 0 

25,317 13 5 3 

33,0«5 U 5 













11 


IV — oo7iold. 


— [PmwiSec?.] 

FOREST RESEARCH INSTITUTE, FOREST DIVISION. 
the Forest year '1920-21, 

PAYMENTS. ■ 


— 

\ 

Drcsldont. 

( 

SylTlculturlst. 

g 

Botanist. 

Soologlst. 

' Bconomht. 

forest. 

CUemist. 

Tom. 

- 

Bs. A. p. 

BS. A. P. 

Be. a. p. 

BE. A. P. 

ns. i. K 

BS. A. P. 

Be. a. I, 

Brought rsmurd . 

80,iSl 3 11 

40,077 2 0 

23,120 8 10 

39,070 0 D 

1,23,072 11 8 

20,217 13 6 

3,32,798 8 7 

Account between 



t 





India and Bombay— 



a 





m.— Itoma ad- 

, , 

, , 

« . 

>• 

A * 

.4 

44 

juatnUe by 
Indio. 








IV.— Iforaa nd- 




• • 

»« 

, • 


histablo by 
jloinbay. ! 

IKir-a-DEPA B T- 

' “ 







MUKTAI/ I'BAUS- 

rans— 

L’libllc Worlm 
' Popartni o n t. 

• • 

.. 

- 



- 


Ordinary 
‘ Branclioi. 








ruhlio - Worta 



,, 

« • 

• * 

.. 


Uopartmont, 
Hallway Branrb 

' 







miltary Supply 

« • 


• 0 

• * 



* 

IleportmeriC. 
.Mdllary Depnf- 

■* 4 



> • 


, , 

• 

montp Kortlicm 

(ibintiiniid. 








military Depart- 



.«• 


» • 

a. 

t 

nient, *\Vo»terD 
Comroonda 


* 






nnilary Deport- 





* . 

• « 


, nirnt, Secun- 
derabad DItI- 
(ton. 








TelCpscapIl Be- 

• 1, 


• • 



at 


partmont. 

Poet OIBcfl Do- 





.. 

.. 


partment. 
Marino Depart- 

a / 





.. 


Tnont* 

Oi\]I Dcpaifc- 



12 9 


200 3 10 


207 0 10 

monte. ' 
Account between 

■ 







India anil 






* 


North Wcilem 
Itailway. ' 







4 

‘ ni— all- 






44 

4 4 

JiiAtable by 
indta. 


. 






CASH BALANOn . 

**v ' 


;• 


•• 



OBAND TOXAT- , 

30,4« 3 U 

40,977 2 0 

• V 

23,127 10 10 

36,070 0 9 

1,2.’), 338 15 0 

25,217 13 e 

3,31,005 14 6 


Paioxjtta, , , ' , f M.N. GUPTA, ' 

The 16th September 1921, ' > - Assistant Accounts Officer, ‘ 


Certified tliat tie totals of this form as printed In the Forest College and Forest Rsseatcli 
Institute Reports for 1920-21 when added together agree with those entered in the forms for 
-the combined office as supplied by the Accountant General, Central Revenues, under Article 
78 {ii) of the Voreat Department Code. 

' > W. F. PERREE, 

President, Forest Research Imtitute and College 
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APPENDIX V. 


Annual Form No. 27* 

Forest Department, India, Forest Besbarch Institute. 

Outstandings and Liaiilities on account oj Contractors and Disbursers jor the Forest gear 

■ 1920-21. 



Sefaetueni Debios. 

DEPABTHClil CltFDlTOIt. 

f , 

BASAHCC DITB. 


Dlvlstons. 

Opoaing 

IraiaM*. 

Secovetics In 
Cosh nnd 
veloc ot 
snppllesand 
TKirl: done 
doting the 
year. 

Total. 

Opening 

balance. 

Payments 
made doting 
}ear. 

Total. 

ToBcport- 
nicnt (Unt- 
standlngs). 

By 

Depatt- 

ment 

(llablU- 

tlcs). 

i 

s 

0) 

(2J 

(3) 

(0 

(5) 

1 


P) 

' (8, 

' (fl) 

ao) 


ns. A. y. 

ns. A. V. 

J 

B6. A. P. 

Bs. A. V. 

Bs. A. n. 

Bs. A. r. 

Bs. A. V. 

j 

Us. A. r. 


SylTlcnltnrbt 

•• 

12,672 1 6 

12,672 1 6 

100 2 0 

13,308 0 6 

13,568 0 2 

980 7 0 

•• 


FoiMtUotimbt 

•< 

3,070 16 11 

3,070 16 11 

161 7 11 

, 4,333 0 0 

1,185 1 6 

1,108 1 0 

* • 


1 

Fonat Zoologist 

•• 

3,230 2 7 

3,230 2 7 

221 11 1 

3,308 8 7 

3,699 0 8 

351 4 1 

•• 


Forest ncon> 
mtit. 


7,003 9 0 

7,003 0 0 

100 11 10 

10,299 14 9 

10,190 13 7 

3,133 4 1 

■■ ! 


Forest Chombt 

•• 

3,021 11 3 

3,021 11 3 

120 12 8 

3,596 1 8 

3,715 13 11 

91 2 8 



Tom 

■ 

20,673 8 8 

20,673 8 B 

881 1 3 

31,906 8 0 

36,810 12 9 

0,273 4 1 

•• 



CaiiOUTta, 

The 16th Sept&rher 1921. 


M. N. GUPTA, 

Assistant Accounts Officer. 


Certified that the totals of this form as printed in the Forest College and Forest Besearch 
Institiite reports for 1920-21 when added tpgether agree with those entered in the Forms for 
the combined offices as supplied by the Accountant General, Central Eevenues, under Article 
78 (w) of the .Forest Dpartment 'Code. 


W. F. pebeEb, 

President, Forest. Besearch Insiitnle and 'College, 
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APPENDIX VI 


List of Forest FitbUcations issued since the cr^ion of the Forest Researc h 

InstiUUe. 


1 . — ^BuLLKfiKS (Old ISeruss). 


IPbios 

(oxolneiTo of pook- 
ing, poatago, oto.). 

Ks. a. p. 

L-i-Notc oa tho Boo-liolo Boror of Toak in Burma, by E. P. Stcbbing. 

, (Out of print) . • • . . . • 0 4 0 

2. Note on tpe Quotta Boror (yEolesthea Barlaa), by tbo eamo author. 

(Out of print) ....080 

3. — Note on tbo Ohilgoza (Pinua Oerarditina) Bork-Bo>jing Booties of Zliob, 

Bnlnobistan, by tlio same author. (Out of print) , . . . 0 8 0 

»•. — jFVbmfetoitwr.' rtsjosJAVJil guevriit jrasS .anfciOmvJ j^tapagattoa, with a 
> dcaoription of tho mothod of tapmng tho tree and of tho preparation 
of its rubber for tho marlMt, by E. M. Covontiy . . . . 0 12 0 

6. — ^Notoa on a Visit to aomo European Sohoola of Eorcstry, by E. P. 

Stobbing. (Out of print) , . 2 0 0< 

6. — oMTomorandutn on kloohnniool Tests of some Indiart Timbers, by W. H. 

Everett ....020 

7. — Note on tho Oliilgoza Porcsts of Zhob and tho 'Pakht-i-Suliman, by 

B. P. Stobbing. (Out of print) . . . , , . . 0 12 0 

8. — ^Noto on thoLifo-Iflstory of Jloplocerambt/x spinic^mia (ThoSingbbum 

Sol Boror), by tho saino author . • . . . . . . 0 9 0 

0. — ^IToto on thoinfluonoo of Porosis on tho Storage a^d Xtcgulation of tho 

Water-Supply, by S. Bardloy-Wilmot . . . . . . 10 0 

10. — Note on tho Duki Pig-Troo Borer of BhluoWstnn (Balocera rubut), by 

B. P. Stobbing. (Out of print) . . . . , , .070 

11. — On Some iissam Sal (Sliorea robusla) Insoot Pests, by tho samo author 1 10 0 


. , ' H. — ^Ldatlets. 

1, — ^ThoSalB.irk-Borcr (Sphoerotrypes Biwalikensie, ^tob.), by B. P, Stob- 

' , bing. (Out of print) 040 

2. — ^Tho Tonk Defoliator (JTyblasa puera. Cram-}, by tho same author. 

(Ota of print) .......... Q 2 0 

3, — ^Tho Toak Loot SkololOnisor (Pyrnuata madKcralis^ Wlk.), by tho same 

author. (Out of print) . . . 020 

4. — ^5310 Barger Deodar Bark-Boror (Scolytus major, Stob.), by tho samo 

author. (Out of print) . . , , . . . .040 

6. — Tho Blue Pino “ Polygraphus ” Bark-Boror (PolygrapJiuB major, Stob.}, 

' by tho snmo author. (Out of print) . . . . ' . . 0 3 0 


, in.— -PajITJUiETS. 

1. — ^Noto on Uiilizalion of Kliair Porosts in Bastom Bbncni nnd Assam, by 

Puran Singh. (Out of print) ....... 

2. — Tho Attack of tho >Bark-Boring Bootle in tho Coiiiforous Porosts in tho 

Simla Oatohmont Aron, by E. P. Stobbing ..... 

3. — A Glossary of Poroat Toohnioal Torms for "Uso in Indian Porestiy, by 

A. M. P. Cacoia. (RcvibcA and iahied aa JinlielUt j\-o y, iVcw Series) 

, (Out of print) . . . . . . . ’ . I . 

, 4, — Boto on I,ao and Lao Cullirntion, by D. N. Avasin . . , , . 

* 5. — -Botos on Sal in Bongol, by A, D. Molntiro. (Out of print): • * ! • ! 

6. — Bole on Porcst Besorvation inBurma in tbo Interests of nn Budancored 

Wftlor-Snpply by A. Bod"or - . . . . , . 

7, — ^Boto on Andaman blarblo Wood or Zobra WooiJ f JOiospuros Kurzii 

Hicm.}, by B. S. Troup • . . , . . . y ’ 

■ 8. — Bote On tho CoUootion of Statistioal Data relating to tho principal tndian 
- . Speoios, hjr A. M, P.iCaccia 

^ 9.-r-Tablos showmg tho Progress in Working-Plans in tho Provinces oulsido 
tho^Madras nnd Bombay Presidonoios up to SlSt'BoooiUbor 1008 by 
tho samo author . 

' ' t I ' . 


0 4 0.^ 
o’ 8' o' 


0 4 0 
0 2 0 

0 4 0, 

1 0 '0 
0 4 0 

0 10 0 

t 

0 10 0 



80 


PnioE 

(osolusiro o£ pack- 
ing, postagot etc.)- 
Bs. a. p. 


10. — Note on Barmoso Loza Wood {Lagerslratniu tomcntosa, Prcsl.), by 

B. S. Pronp 

11. — ^Noto on Catallin Wood (Carallta tntegerrima, DC.), by tho annio aullior 
IS. — ^Noto on Fotwun or Tnnoomali Wood (Serri/a AmmonUla, Boxb.}, 

by the samo author . . . . ' 

IS. — Note on Bnnneso In Wood (Sipteroearpus tubereutatin, Ro-xb.), by 
tho same author . 

14. — ^Noto on Burma Padouk (Pterocarpua maerocarpna, Kutz.), by tho 

same author 

15. — Note on tho Presorration ol Bamboos Irom tho Attacks of tho Bamboo 

Bootlo or “ Shot-Borer,” by E. P. Stobbing . . . . ^ 

16. — Note on the Boat Season for Ooppico Pollings of Teak (Tcefona grandh), 

by B. S. Hole 


0 2 0 
0 2 6 

0 <1 0 

1 0 0 

10 0 

0 7 0 

0 I 0 


IV. — Bulletins (New Sekies). 

1. — Note on Colorimotria Tests of Some Indian Woods, by Puran Singh 

2. — Memorandum on Teak Plantations in Burma, by P. A. Lcoto . 

3. — Nolo on tho Belativo Strength of Natural and Plontation-Grown Teak 

in Burma, by B. S. Poarson . . . . ... 

4. — Second Edition of tho Glossary of Technical Terms for Use in Indian 

Forestry, by A. hL P. Caccia, rorised by B. S. Troup . 

6. — The Blue Pino Tomiens Bark-Borer {Tomiena Pibheniroppl), by E. P. 

Stobbing . 

G. — ^Momoranmim on tho Oil-Value of Sandalwood, by Puran Singh . 

7. — Noto on tho Chemistry and Trade Forms of Lao, by the same author 

8. — Note on some Oormination Tests with Sal Seed {Shorea robilala), by 

B. S. Troup 

0. — ^Noto on Bosm-Volue of Podophyllum Emodi and the best season for 
cdllooting it, by Puran Singh 

10. ' — ^Noto on tlio Bark-Boring BcoUe Attack in the Coniferotts Porests of tho 

Simla Catohmont Area, 1807 — 1011, by. B. S. Hole . . 

11. — A Further Note onsomo Casuarina Insect Posts of Madras, by V. 

Subnimania Iyer 

12. — ^Noto on the Bark-Eating and Boot-Boring Beetles of Babul {Acacia 

arabica), by B. P. Stobbing . _ • 

13. — ^Noto on lAgno Protector os a possible means of preventing timber 

from splittmg wlulo seasoning, by B. S. Pearson . . . . 

14. — ^A Farther Noto on tho Bolativo Strength of Natural and Plontation- 

Grown Teak in Burma, by tho samo author 

15 . — Noto on tho Technical Properties of Timber with special rcforenco to 

Cedrda Poona wood while seasoning, by the samo author 

16. — ^Noto on Gumhor (Omelina arborea, Boxb.), by A. Bodgor 

17. — ^Noto on Bija Sol or Vongm {Pterocarpua Maraupium, Boxb.), by tho 

same author 

18. — Noto on Sain or Soj {TerminaUa lomcutosa, W. and A.), by tho same 

author . . • • - - • 

lO.— Note on Benteak or Nana Wood {Lagerairamia laneeoJata, Wall.), by tho 

some author 

' 20. — ^Noto on Sandan {Ougdnia dalbergioidea, Bonth.l, by the samo author 
.21. — ^Notc on Dhnura Bakli {Anogeiaaiia lalifdlia', .wall.), by tho samo 
• author . • . - * • - • • •'>- 

' 22. ^Noto on tho Causes andEffccts of the Drought of 1007 and 1008 on tho 

Sal'Porcsts of tho United Provinces, by U. S. Troup ; . ' , • 

23. Note on the Proparation of Indi&n Forest Floras ond Descriptive Lists, 

b‘)r B. S. Holo . . . . • • • • 

24. — Noto on Turpontinos of Pinna Khaat/a, Pinna Merhiaii and Pinna excclaa, 

' ' by Puran Singh ' . . . • - 

25. — Development of tho Culms of Grasses, hy B. S. Hole 

26. — ^Noto on the Resin Industry in Knmaun, by E. A. Bmythios_ . 

- 27. — Note on Blackwood (Dol6eryiolati/oI««,Boxb,), by E. Bonsldn . 

28, — Noto onPhauri {Lageratrasmiat^parvi flora, Boxb.), by tho same author 
20. — Note on Sundti Timber {Heriliera minor, Lam.), by B. S. Pearson 
30. — Tho Compilation of Girth Increments from Sample Plot Moasuremonts,' 
by B. S. Troup 


0 2 0 
0 10 0 

0 4 0 

0 6 0 

0 2 0 
0 2 0 
0 3 0 

0 2 0 

0 1 3 

0 3 0 

0 14 0 

0 4 0 

0 6 0 

0 3 0 

0 3 0 
0 3 0 

0 4 0 

0 6 0 

0 3 0 
0 3 0 

0 4 0 

0 6 0 

0 4 0 

O" 2 0 
0 2 0 

1 4 0 
0 4 0 
0 4 0 
0 3 0 

0 2 0 



PbXOI! 

(oxolasive of pack- 
ing, postage, eta.}. 
Ea. a. p. 

31. ~Noto on Indian Sumach (HAus Calinus, Xinn.}> by I’uran Singh . 0 2 0 

32. — Note on the Burma. Myrabolans or “Panga fruits’* as a Tanning 

jUTatorioI, by Puran Singh 010 

33. — Koto on on Enquiry by the Government of India into the Bclntion 

between Porcsts and Atmospbciic and Soil Moisture in India, by M. 

Bill 100 

34. — Note on Kod Sanders (PUrocarpta aattlaltHUa, laan, £.), by T. A. 

Whitohend 090 

35. — Note on Babul (Aaaeia arabiea, Wiltd.), by J. J>. Maitland-Nirwan . 0 5 0 

30. — Note on Koknn or Lampatia Timbor (Dmbatiffa aonncratioldca, 

Hnm.), by B. S. Pearson 0 3 0 

37. — ^Noto on tho Contraction and Warping which lakes place in Phivs longi- 

Jolia limber while bonsoning, by tho same author . . . 0 11 0 

33. — ^Tho Construction of Calcareous Opcrouln by Ijongioorn Liirvic of tho 

Group Ccrambf/eint (Colooptora, Ccrambyoidio), by C. F. C. Beeson 0 3 0 

39 . — Note on JETollong Timbor (Diplcracarpua ptloaue, Boxb.}, by B. S. 

Pearson . . .040 

•40.' — Note on I’yinma, Ajhar or Janil Wood (Lageralramia Ploa-liegince, 

' Rotz.). by tho tamo author . 0 0 0 

41.—Noto on IVoights of Seeds, by S, H.^ Howard 0 3 0 

' V.— PonEsT Beooudh. 


Vol. 


14 0 


14 0 


Vol. I, Pait IV.. 


Vol, I, Part I , — A Note on the IjOc Ixiseet {Tachardta Inccn), its Lifo- 

Ifislory, Propagation add Collection, by E. P. 

Stebbing. [Out of print) .... 

„ Part H. — Preliminary Note on the Dovclopmont of tho Sal In 
‘ Voliimo and in Money Value, by A. M. F. 

1 Cacoia. (Out of print) .... 

„ ' Part JIL — I. Pteroearpnn dnibrrpioides, Eoxb. (Andaman' 

, Padouk), by B. B. Osmaston 

„ „ 2. A Further Note on (ho Ohilgoza Bark-Boring 

' ' Beetles of UShob, by E. P. iittmbing and Captain 

E. H. b. James * . . * . 

3. A Nolo on tho Present Position and Future Pros- r ‘ ” 

' pccts of tho Catch TVado in Burma, by B. S. 

Troup ....... 

„ „ 4. Note on tbo Manufaoturo of Ngai Camphor, by 

Puran Singh. (Out of prints 
1. A Chomical investigation of llio Constituents of' 

. . Burmese ’Varnish (ildanorrhaia uattala. Sap.), 

by Puran Singh . . . ' . . 

„ 2. Tho Soloction System in Indian Forostansovompli- }• 1 4 U 

. Red in Wotking-Plttus based on this system 1 

^ - with n short description of some Conlincniol | 

. Methods, by A- M. F. Caooia (Out of print) . J 

11, Part 1. — ^Noto on some Inscot Posts of tho Himalayan Oaks 
(Quercua dilalata and Q. incana), by E. P. 

, Stebbing. „ (Out of print) . . • . . 0 5 

. Part II. — ^Noto on Iho Fissibility of somo Indion Woods, by 

■ > B. S. Troup. (Out of pririt) . . .10 

, Part HI.— 1. Monograph on tbo Sylvioulturo of JIardtoickia ’ 

, b^'nota (Anian),.by'H O. Witt 

„ 2. Noins on Sandal (Germination' and Growth of^' 

, , , Sandal Seedlings), byM. Eaimf Bao , »• V- 

Part IV.-^Noto on Host Plants of tho^andal Tree, by tlto same 

” author - . '. .\ .‘*'200 

111, Part I. — ^Noto on some Statistioar and other .{ntormation 

regarding tho Tonic Forosla of Burma, by , ' * 

B. S. Troup . . . ,2» 12 0 

„ Part 'II.— Prclimiiinvy Nolo on tho Antisoplio Troatmont of < 

I ' , ^Timber in India with spocinl roforcnco to Bail - 1 

, 'way SleopcrH, by B. S. Pearson , . 0 14 0 

n Part' HI. — ^Boport on tho Jilvostigation of tlamboos as Material > 

. ' for FroduuUon of Papor-pulp, by W. Baitt . 0 6 0 


0 ‘ 

0 • 
t 

4 0,' 


Vol. 
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Price 

(cxclasiro o{ pack- 
ing, postage, eto.}. 
Bs. a. p. 


Vol, III, Part IV. — ^Noto on Iho Proparation of Tniuiitt Extracts with 

special roforenoo to those prepared from the 
Bark of Mangrove {Shkophora mneronata), by 
Puran Singh 

Vol. IV, Part I, — Nolo on the Distillation and Composition of Tar- 
pcnline Oil from tho Chir Resm and the Clari- 
(icnlion of Lidian Rosin, by tl'o same author 
„ Part II. — Note on some now and other Spcoios of llymonoptor.v 
in tho Collections of tho Zoological Branch of 
the Forest Research itostitute. Dobra Dim, by 
P. Cameron ..*••• 

„ Part III. — ^Noto on Uscfnl Exotics in Indii'n Forests, (No. 1 
Pfosopis jtiKflora DC.), by S. Hole , 

„ P.^rt IV. — Note on Albiizia Lalhamu, by tho same author 

,1 Part V. — Nolo on tho Utilization of BnmPoo for the Mami. 

facturo of Papcr-pulp, bj’ R- S. Pearson. 
{2ud Edition) 

VoL V, Part I. — Note on Tea-box Industry in l>y Die same 

author . . . • • • . . 

,, 'Part Ti.— ^Roto on TSiuc Dum 'Kantatioti’* tA “Aw Vfiigtrib 
(Eucalyptus Olobiilin)^ by R- S. Troup . 

„ Part IIL — Report on tho Investigation of Sovannah Grasses as 
Material for P^uction of Papcr-pulp, by 
W. Raitt. (Oh< of print) .... 

Part IV. — 1. Note on QSoologj' of Sal (S/ioro/* rotKsfa) Part I, 
Soil-composition, SoH-moisluro, Soil-ncration, 
by R. S. Hole ...... 

„ „ 2. Note on (Ecology of Sal (S/iora* robusla), Part U, 

Seedling Reproduction in Nl^tural Forcstb and 
its Improvement, by tho satoo auUior . . 

„ „ 3. Note on (Ecology of Sai(SAofc«rt)6a«'«), Partin, 

Soil-aeration and Wator-ouH^rcs, by tho samo 
author ....... 

„ Part V. — ^Note on Tramcles Pirn, by the saiPo author _ . . 

„ Part VL — Note on a New Species of Forest Gwss (SpodiopocioH 
Laeei, Hole), by tho same atfDmr . * 

„ Part Vn. — Note on the Economic 'Usos of Rosha Grass (Cym~'] 

* bopogon jIforttRt, Stapf.), by R* S. Pearson I 

and . . . . . . • .s. 1 . ' r 

„ „ Note on tho Constants of Indian Go®** w® Oil Motia, 1 

by Puran Singh. (Out o/prf'"*) . ' . .J 

„ Part VUI. — ^ 1 . Note on the Eucalyptus Oil Industry in^ By 

tho Nilgiris , I 

„ „ 2. Note on the DistiBation of (Jernmnm t Puran 

Oil in tho Nilgiris 1 

„ „ 3. Nolo on tho Monufacturo of WidtergreenJ Smgh, 

Oil in India. . , 

Vol. VI, Part I.— Tho Ufo-IIislory of XHapm Sampson, by 

- 0. J*. 0. Beeson . . 

„ Part II. — Statisties compiled in tlioOflioo of tkcSyhiculturibt, 

Forest Rcscareb Jnstitute, Doh® Dun, durmg 
1016-lC . . . . 

„ Part m.— A Note on Thitsi (Mcla^Jitra wdofo. Wall.), with 

special rcforcnco to the Ol^*®***^ obtained 

- ' fiom it by E. Benskin and A> Rodger . _ » ' • 

„ Part IV^ — Further Note on tho Antiseptic Tfcntmcnt of Timber, 

’ ' , recording results obtained from past experi- 

mentb, by B. S. Pearson . *. 

„ Part T. — Statistics compiled in tho Oflioo of the Swupulturiht, 
Forest Rcscaroh Institute, Dehra Duuj durmg 

„ Part VI. — Note on Proparation of Torpontino, R®*"® *®d Gup,- 
' from Bosmdlxa serrala (RoxbJ,go®-oloo-re3m, 
by R. S. Pearson and ^®n $k»gh .. 


0 7 0 
0 9 0 

0 .1 0 

0 4 0 
0 3 0 

2 0 0 
0 t 0 
10 0 

0 4 0 
0 8 0 

1 1 0 

0 8 0 
10 0 

0 8 0 
ISO 


1 0 0 
4 f 

0 10 0 
10 0 
r 2 0 

3^0 0 ‘^ 
0 10 0 
0 13 
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BaioE 

(osoluBivo of pack- 
ing, postage, oto). 
Bb. a. r. 


Vol. VII. Part I. — ^Proliininnry Note on the Seasoning of some Indian 

■ Tjinbcjs by Nnlnral Methods, by It. S. Pearson 

„ Port II. — A Further Note on TJiitsi (Mclanorrhtra vsilata, 

Wnll.), wJtii special reforenoo to the oloo-rosin 
obtained from it in tho Lawksawk and Myohit 
, States, Southern Shan States Forest Dirision, 

by P. A. Wright ... ... 

ITT. — ^Nolo on Hapea eanarensU, Hole, by R. S. Holo 
IV. — ^Noto on Jxora BttUcrwickii, Hole, by tho same 
author ... 

V.' — Notes on tho Larvro ond Lifo-IIistorics of Prionino 
Beatles', Oolcoplora, Corambycido!, Prionino, 
by C.' F. C. Beeson . . , • . 

VI. — ^Noto on tho Mechanical Strength and Seasoning 
'Properties of Skorea nbitala (Sal Timber), by 
R. S. Pearson ...... 

VII. — Tho Life History of tho Toon Shoot and Fruit 
, Borer. Jlyptipyla robttela, M ooro, {Lepidoptcra ; 

Pyratxdai ; Phpettince) -with suggestions ior its 
' control, by C. F. C. Bco&on .... 

„ Part VITL — ^Afforoslntion of Ravine Lands in tlio Etawnh 
Histrlcl, U. P., by E. A. Bymtliics 

Vol. Vm. Part 1.— Report on Lno and Sliollno, by H. A. F. Lindsay & 

O. M. Harlow 

„ Part II, — Tho Regonoration of Sal (fthorca robiista) Forests, by 
R. S. Hole «.*■.»» 


Part 

Part 

Part 


Part 


Part 


10 0 


0 4 0 
0 3 0 

0 3 0 
0 8 0 
0 8 0 

2 4 0 
2 0 0 
2 12 0 
2 2 0 


VI. — ^Memoiks. 

Note on tho Analysis of Catch and tho Preparation of Pnto Catcohin, Vol. I, 
Port I, Ohomistry Series, by purnn Singh . (Oulofpnnt). 

Noto on the Manufnotuic of J’nro Sheilno, Vol. I, Port IT, CJicmistry Series, 
by the same author. {Ont of print) ^ . . , . . 

On Some Undnscribed Soolytidm of Economic Importance from tho Indian 
Region I, Vol. 1, Part I, Jioologj’ Series, by F., P. Slobbing 
On Some 'Undqscribcd Soolytidie of Economic Importance from tho Indian 
- Region Tl, ,Vol. I, Part II, Zoology Sorlos, by tho same author. (Out of 

’ OTMfi) 

Indian JVoods and tlioir Uses, Vol. I, Part I, Economy Sorlos, by R. S. Tron p 
Noto ondho Pxospeels of the Match Industry in tho Indian Empire, Vol. H, 
Part 1, Economy Series, by tho sam6 author ..... 
Second Edition of tho Monograph ou “ Lac Insoot ’’ (Taehardta Jaeca), Vol. 

I, Port PIT, Zoology Series, by E. P. Stobbing. .... 
Noi«> Oft SoniD Important Insect Posts of tho Hiraalftyan Coniforto (Treating 
of Deodar), Vol. II, Part I, Zoology Series by E. P. Stobbing. (Owt 

ofjptint) . , . 

Note oji the Insoot Pjaat s of tho Oliir Pmo (Pinna lortgifolia), Vol. II, Port XT, 
Zoology Series, by tbo satop author ' . , 

Momoir on Some Indian Forest Grasses and their OSoology, Vol. I, Part I, 

, , Botany Sones, by R. S. Hole., 

Noto on tho Lif<f-Ui.story of Ghermca Umalapemis, Stob., on tho Spuoo 
^ ^ (Pteea Morinda) ond Silver Fir (Abies Webbia?ia), Vol. U, Part HI, 
V,} %ology Series, by E. P. Stobbing. (Out of print) 

Npte bn the Ecortomio Value of iS/moM rtdiuala (Sal), Vol. IT, Port II, 

. ‘ (<’ 'Econoiny Series, by R. S, l^earson . ‘ 

Oiiij-ho Sirneluro and Biology of Tacliardialacea, Kerr, with obsorvotiona on 
J oerlSjn insools predaceous or parasitic upon it, Vol. Ill, Part I, Zoology 
\^^r,SorioSi fay A. X). Imma ond N. 0. Ohatlorico , 

longifolia, Boxb., Vol.^1, Port I, Sylvioulturo Series, by R. S.' Troup 

5 t. V- > . -VIL— jMANtTAlS. ,* / 

Povest Zoology Manual by E. P. Stobbing. (Out of print) - , 

■Manual of Botany, by E. 8 . Hole. (Out of print) . . . . " , 

Indian Forest Utilization (Second Edition), by R. S. Troup. (Out of print) 


14 0 
0 8 0 
0 4 0 * 

0 4 0 
2 12 0 

1 12 0 
10 0 

4 10 0 
1 14 0 
d 8 0 

■ 1 12 0 
1 12 0 

22 0 
fi 0 0 


10 0 .0 
.380 
2 12 0 
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Pntos 

(oxclaalvoofpook* 
ing, postage ,oto.). 
3l». a. p. 


Explanatory Notes on Forest Law (o no w Edition of t ho Forest Law htnmtal). 

{Out of priitl) 120 

Preparation of Forost IVorking Pin's in Tndin, hv W. E. I)‘Aroy. Eex-ised 

by A. M. F. Caeoin. (Fouith ^Edition) . * D 14 0 

Second Edition of M^-nnl of Sylviculture. {Out of prhl) . . , 1 ff) 0 

Manual of Forest 31 .ation, by R. R. 3Yonp. {Out of prtvl). . . I 4 Q 

Rnrvoyin^nndDrawingArnnnal, by F. A. Brining and D.K.Avn'un, (Out . . ' 

ofpnitl)-^ • rt , 3 ’12 0 

Vlll.— OtllEn PUBUCATIOXS. 


Indovtotho J»idfo«Fi>re#fff, Vols, lloXXX, byE. P. Stebbiug . 
"ThoEtilizationof llambooforfho^fnnnfaoturcofPopcr Pulp.” by ft S 
Pearson, Btjtnuied from ” Tho Indian Forester,” 1920 
Prnotioal Determination of the Girth Increment of Trees, by K. S. Troup, 
(OkI of jtrint) . . . . ‘ 

Forest Flora of CWhota Nagpur, by H. H. Itaines. (Out of pri'nl) *. 
Translation of 3i. Joc^Luots. « Ihoendira on Forf t,” by 0. E. 0. Fiwher. 

{Out of print) ... . 

Forest Flora of the Siwnlifc and Jaunsar Forest Divisions, U.’ P. (Revised 

Editieni, by U. N. Kanjilal. (Om of pnat) 
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